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The Second European Kidney Research Forum (EKRF)
Baveno (Lago Maggiore) Italy
May 24—27, 1996
This issue of Kidney International contains abstracts presented
at the second European Kidney Research Forum at Baveno,
either as invited lecturers, as free oral communications or posters.
April 1994 saw an European experiment: at Banz Monestary in
Germany, kidney researchers from all over the new, barrier-free
Europe were able to gather, for the first time without let or
hindrance, to present their work and to interact in an informal,
stress-free atmosphere. This marked the birth of the European
Kidney Research Forum (EKRF). Behind this initiative lay the
perceived need for a supranational, European platform for basic
and clinical kidney research and researchers. The roots of EKRF
are physiology, biochemistry, cell biology, immunology and genet-
ics, areas which represent the frame work of the scientific program
of the Forum meetings. The long term objectives of EKRF are to
identify and stimulate renal research and academic nephrology in
Europe, to provide a forum for researchers concerned with these
topics and to increase the visibility and the strength of academic
nephrology as an important discipline in its own right of academic
medicine in the European region. A further important aspect of
Forum meetings is their ready accessibility to all interested
colleagues in Europe. The Fora are being held biennially between
the years of the Congresses of the International Society of
Nephrology (ISN). The 1996 Forum was held on May 24—27, 1996
under the aegis of Giuseppe Remuzzi, Bergamo and was attended
by about 350 participants from all over Europe. The next Forum
will be in 1998 under the guidance of Roger Green in Manchester.
EKRF is an informal grouping of scientists who share the
common goal of strengthening further the identity of academic,
science oriented nephrology in Europe. The responsibility for
each Forum-meeting rests on the shoulder of the local organizer,
aided by an ad hoc advisory group. The Forum at Banz Monestary
was in all respect a resounding success. This, in-itself, confirmed in
retrospect the need for this platform. The European "door" was
opened and the second Forum in Baveno, Italy has thrown this
"door" even wider open.
GIUSEPPE REMuzzi, Bergamo
KLAUS THURAU, Mflnchen
Invited Lecture 1—Kidney regulation: integrative aspects. P. B. Pers-
son, CT). Wagner, B. Naft, T. Encke. l'hysiologisches institul der Humboldt
Universitat (Gharité,l, Tfessische Strasse 3—4, 10115 Berlin, Germany. During
the past decades, the general development of kidney research has been
directed towards the isolated kidney preparation, cell cultures and ion
channels in order to exclude as many external influences as possible.
Integrative research was recently stirred up by a contrary approach: the
application of methods derived from nonlinear dynamics in particular by
chaos theory. When more than three parameters participate in an
interaction, the resulting structure becomes extremely complex. By using
methods from the field of chaos it is possible to disentangle the complexity
and stability of the regulation. This appears to be the utmost extreme in
the analysis of renal integrative research. Often when analytical proce-
dures derived from the chaos theory are applied, only a single variable is
measured over a certain period of time, rendering a time series which is
then characterized phenomenologically. While only little information can
he obtained concerning the individual contribution of each single control
element, these new techniques allow a classification of the underlying
dynamics (i.e. the temporal development) as being stable, oscillatory,
stochastic or non-linearly deterministic. Therefore, modern developments
in kidney research utilizing these methods will be discussed, which may
provide fundamental insight into the basic nature of the renal hemody-
namic control network.
Invited Lecture 2—Towards gene therapy of Alport syndrome. Karl
Ttyggvason. Division of Matris Biology, Department of Medical Biochemistry
and Biophysics, Karolinska Institutet, Stockholm, Sweden. Alport syndrome
is a progressive form of hereditary nephritis characterized mainly by
hematuria, frequently accompanied by sensorineurinal hearing loss and
ocular lesions. Thickening and thinning, as well as splitting of the
glomerular basement membrane is a characteristic finding. The majority
of eases (—90%) are X-chromosome linked. The disease is caused by
mutation in the COL4A5 gene for the basement membrane type IV
collagen cx5 chain located on Xq22, and in the genes for the a3 and a4
chains located on chromosome 2. These three chains are essential
components of the glomerular basement membrane structure framework.
The X-linked disease progresses to end stage renal disease in males, while
female carriers are usually only mildly affected. Theoretically, many
mutations, such as those leading to single amino acid substitutions,
particularly in the quite non-immunogenic collagenous domain of the cx
chain might be corrected by gene therapy. In contrast, mutations leading
to complete lack of the protein are likely to be poor candidates for such
therapy. Successful gene therapy for any inherited disorder will eventually
require a suitable transfer system and transferable replacement genes
which will contain all functional cis-acting regulatory elements needed for
expression in cells, normally expressing the gene in vivo. In an attempt to
develop therapy for Alport syndrome, our group has initiated studies on
the regulatory elements of COL4A5 and is testing the applicability of
reporter gene-containing adenovirus vector for gene transfer into cultured
kidney cells and kidneys ex vivo and in vivo. An efficient organ perfusion
method for gene transfer into glomerular cells in vivo has been developed.
Expression could he achieved in up to 80% of glomeruli following
perfusion of kidneys ex vivo or in vivo for 2—15 hours. The results are
encouraging from the point of view of gene therapy for Alport syndrome.
Furthermore, the results indicate that organ-specific perfusion may be-
come an attractive alternative for future gene therapy. The stage is now set
for actual gene-therapy experiments which can be performed in animal
models.
Molecular cloning and expression of a cyclic AMP-activated chloride
conductance regulator: a novel ABC transporter. MA. van Kuijck',
R.A.M.1-I. van Aubel'2, A.E. Busch3, F. Lang5, F.G.M. Russell2, RiM.
Bindels', C.H. van Os', P.M. T. Deen'. Depis. of Cell Physiol.' and Pharma-
col., Univ. of tJijmegen, The Netherlands. Inst. of Physiol. j3, Eberhard-
Karls-Universität, Tflbingen, Germany. cystic fibrosis transmemhrane con-
ductance regulator, CFTR, is an ATP-regulated, cAMP-activated chloride
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channel located in the apical membrane of many epithelial secretory cells.
Here, we report cloning of a cAMP-activated epithelial hasolateral
chloride conductance regulator, EBCR, that appears to be a basolateral
CFTR counterpart. This novel chloride channel shows 49% identity with
multidrug resistance-associated protein, MRP, and 29% with CFTR. On
expression in Xenopus oocytes, EBCR confers a cAMP-activated chloride
conductance which is inhibited by the chloride channel blockers, niflumic
acid, 5-nitro-2-(3-phenylpropylamine)-benzoic acid (NPPB) and 4,4'-di-
isothiocyanatostilbene-2,2'-disulphonic acid (DIDS). Northern blot anal-
ysis reveals high expression in small intestine, kidney and liver. In kidney,
immunohistochemistry shows a conspicuous basolateral localization
mainly in the thick ascending limb of Henle's loop, distal convoluted and
to a lesser extent in connecting tubules. These data suggest that in kidney
EBCR is involved in hormone-dependent chloride reabsorption.
Moxonidine inhibits Na/H exchange in proximal tubule cells and the
cortical collecting duct (CCD). Eberhard Schiatter, leva Ankorina, Sabine
Haxelmans, Helge Hohage. Medizinische Poliklinik, Exp. Nephrologie, MOn-
ster, Germany. Moxonidine (MOX), a second generation imidazoline
receptor agonist, is used in the therapy of hypertension. In addition to its
central action MOX also induces diuresis and natriuresis. To further
examine the mechanisms involved in the renal action of MOX we
examined effects of MOX on cellular pH (pHi) and the activity of the
Na7H exchanger in LLC-PK1 cells and isolated CCD segments of the
rat. pH1 was measured using the pH-sensitive fluorescent dye BCECF.
Under resting conditions pH1 was 7.33 0.03 (31) in LLC-PKI cells and
7.30 0.06 (29) in CCD. MOX (10 jiM) did not acidify LLC-PK1-cells (7)
but significantly reduced pH1 of CCD cells by 0.08 0.03 pH-units (12).
pH1 was transiently reduced by addition of 20 mM propionate (LLC-PK1)
or 20mM NH4/NH3 (CCD) by 0.30 0.03 (21) and 0.53 0.06 pH-units
(18), respectively. Spontaneous pH recovery in the presence of propi-
onate (LLC-PK1) was 0.17 0.03 pH-units/mm and 0.25 0.05 pH-units!
mm with NH4/NH3 present (CCD). This recovery was reduced due to 1
jiM HOE-694 by 35 10% (9) and with 10 jiM MOX by 47 6% (10)
in LLC-PKI-cells. In CCD cells II mM amiloride or 10 jiM MOX
decreased pHi-recovery by 79 8% (10) and 43 11% (8), respectively.
These data indicate that MOX possibly influences volume and salt
reabsorption by changes in pH due to decreases in the activity of the
Nat'H exchanger at least in the proximal tubule and the CCD.
Raffinose and mannitol and less effective than sucrose in control of cell
volume by transplant preservation fluid. N. Ahmad, J.P.A. Lodge and D.J.
Potts, University of Leeds, UK We tested six sugars as potential imper-
meant component of transplant preservation fluid. The kidneys of anaes-
thetized SPF New Zealand White rabbits (1.3—2.0 kg) were flushed with an
iso-osmolar test solution containing sodium phosphate as buffer (69 mmol,
pH 7.0) and 140 mmol of one of: glucose, fructose, mannitol, sucrose,
trehalose and raffinose, and stored in this test fluid at 4°C for 0—4 or
approx 72 hours. Single unperfused proximal tubule segments were set up
in oxygenated physiological saline (Pine S. and Potts D.J., 1986) at 37°C
for 15 mm, then test solution for 35 mm, then returned to physiological
saline. Outside tubule diameter (jim) at the end of each period is shown
as mean SEM for 0—4 hour storage and mean only (in brackets) for 72
hour storage.
Saline
Sugar (control) Test solution Saline (control)
Glucose 35.3 0.6 (37.0) 43.5 1.9 (46.7) 38.6 1.0 (39.4)
Fructose 36.9 1.6 (42.3) 46.5 0.9 (49.2) 41.4 2.6 (45.5)
Mannitol 37.4 1.1 (39.8) 34.4 0.8 (38.2) 42.6 0.9 (43.5)
Sucrose 34.3 0.9 (36.2) 31.8 1.1 (34.4) 34.7 1.2 (40.1)
Trehalose 35.5 0.5 (37.4) 36.5 1.4 (38.6) 36.5 1.2 (43.9)
Raffinose 35.9± 1.5 (38.4) 32.2 1.3 (39.6) 36.1 0.9 (44.1)
After 0—4 hr storage, glucose and fructose caused marked cell swelling(P = 0.028&0.014) with incomplete recovery. Sucrose, trehalose and
raffinose maintained a low cell volume. Although mannitol maintained a
low cell volume in the test solution, the cells became swollen upon return
to saline (P 0.001). At 72 hours mannitol, trehalose and raflinose were
significantly less effeetive than sucrose in maintaining a low cell volume,
suggesting permeation into the cells. These observations suggest sucrose
to he the most effective of these sugars for use in transplant preservation
solutions. Reference: Pine, S. and Potts, D.J. (1986). Clin. Sci. 70,443—452
Dislocation of the chloride channel '(IN from the cytosol to the cell
membrane after volume stress. Markus Paulmichi, Andreas Laich, Hannes
FOrst, Ulrich 0. NagI, Martin Gschwentner Department of Physiology,
Fritz-Pregl-Str. 3, University of Innsbruck, A -6020 Innsbruck, Austria, Eu-
rope. Expression cloning revealed a 235 AA protein, which, expressed in
oocytes, is similar to the swelling-dependent chloride current identified in
various cell systems. Using antisense oligodeoxynucleotides identical to
the (—)strand of the first 30 nueleotides of the ORF coding for it was
possible to abolish the cndogenous chloride current provoked after
swelling NIH 3T3 fibroblasts by reducing extracellular osmolarity from 290
to 240 mosM (omitting mannitol). These experiments indicate that '(u, is
a major constituent involved in regulatory volume decrease (RVD). Using
a synthetic peptide we made a highly specific polyclonal antibody which is
able to recognize Ia,, in the denatured as well as in the native form. These
antibodies were used to identify in homogenates from NIH 3T3
fibroblasts, MDCK and LECPKI cells. Whereas in fibroblasts and MDCK
cells in the absence of osmotic stress the I, protein is primarily identified
within the cytosol with only a minute part unshroud in the membrane
(°5%), LLCPKI cells show a 50/50 distribution between cytosol and
membrane. A similar pattern of distribution can be recognized in the
former two cell lines after reducing extracellular osmolarity pointing to the
possibility that LLCPKI cells are somehow permanently exposed to a
similar stress. One source of such a constant volume challenge could be
the high amount of solute/sodium eotransporter expressed in those cells.
Accordingly, in the proximal tubular cells of rat kidney the 'Cl, protein can
he exclusively identified in the apical membrane of the cells.
Atomic force microscopy used to image the inwardly-rectifying ATP.
sensitive potassium channel protein, ROMKI. R.M. Henderson', S.
Schneider2, Q. Li3 D. Hornby:l, S.J. White4 and H. Oberleithner2. Dept. of
Pharmacology, University of Cambridge, U.K.; 2 Dept. of Physiology, Univer-
sity of WOrzhurg, Wurzburg, Germany; Depts. of Molecular Biology and
Biotechnology' and Biomedical Sciences', University of Sheffield, U.K.
ROMK1 has been implicated as being significant in K secretion in the
distal nephron. Use of the atomic force microscope (AFM) makes possible
the production of high resolution images of biological macromolecules.
Recently a fusion protein of glutathione-S-transferase (GST) and
ROMK1 (ROMK1-GST) has been used to produce a polyclonal antibody
for immunoloealization of ROMK1 and this has shown ROMK1 to be
present in the nephron segments relevant to its postulated role. We have
used AFM to examine ROMK1-GST and the native ROMKI polypeptide
cleaved from GST. Imaging was conducted with the proteins in physio-
logical solutions attached to mica. ROMK1-GST appears in images as a
particle comprised of two units of similar size (each with a volume of - 118
nm3, which is close to the theoretical volume of ROMKI-GST). The
images are consistent with ROMK1-GST's existence as a heterodimer. In
experiments on ROMKI in aqueous solution, single molecules appeared
to aggregate, but contact to the mica was maintained. Addition of ATP to
the solution produced a change in height of the aggregates. This change
(which was reversible) may be due to ATP binding to the ROMK1 protein.
The data show that atomic force microscopy is a useful tool for examina-
tion of purified protein molecules under near-physiological conditions,
and that furthermore, structural alterations in the proteins may be
continuously investigated.
Analysis of the amiloride.sensitive epithelial sodium channel (ENaC)
in vivo. Hummle,; E. , Barker, P.3, Beermann, F.2, Verdumo, Gatzy, J.3,
Boucher, R.-' and Rossier, B.' Institute of Pharmacology and Toxicology';
Laosanne; Swiss Institute for Experimental Cancer Research2, Epalinges,
Switzerland; University of North Carolina3, USA. The amiloride-sensitive
sodium channel, ENaC, constitutes the rate-limiting step for sodium
reabsorption in epithelial cells that line the distal renal tubule, the distal
colon, and the duct of several exoerine glands. The adult lung expresses u,
[3 and yENaC, and an amiloride-sensitive eleetrogenic Na' reabsorption
has been documented, but it is not established whether this sodium
transport is mediated by ENaC in vivo. The sodium channel has been
recently implicated in a number of human diseases, like the Liddle's
syndrome, a severe form of human hypertension and pseudohypoaldoste-
ronism type 1. Deletion mutations in the C terminal end of the [3 and y
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subunits of ENaC are causing a hyperfunction of ENaC (pseudohyperal-
dosteronism). Mutations that result in an ENaC hypofunction in the
kidney are expected to induce a salt wasting syndrome similar to type I
pseudohypoaldesteronism. In vitro, assembly and expression of functional
active sodium channels arc strictly dependent on aENaC, the 13 and y
subunits being unable, by themselves, to induce an amiloride-sensitive
sodium current. To elucidate the role of ENaC in vivo, we inactivated the
mouse aENaC gene by gene targeting in embryonic stem cells (Es). The
animal model will be useful in understanding the molecular mechanisms
involved in lung liquid clearance and reabsorption of sodium in the kidney.
Isolation of diabetes-associated genes from the kidneys of GK rats
using differential display. RachelA. Page, Ceri A. Monis, John D. Williams
& Afchan N. Malik. School of Molecular & Medical Biosciences, Cardiff
University, UK and Institute of Nephrology, Cardiff Royal Infirmary, Cardiff
UK This work aims to isolate genes that display transcriptional changes in
the kidney during the development of diabetes in the GK rat, a sponta-
neous model of non-insulin dependent diabetes mellitus (NIDDM). Such
genes are candidate disease-associated genes and may play a role in the
development and progression of diabetic nephropathy. Differential display
was carried out on total RNA from kidneys of GK rats at progressive
stages of hyperglycaemia and 70 candidate differentially expressed eDNA
fragments were isolated. Seven fragments, designated CDKI—7 were
selected for detailed characterization. In addition, CDK8 which appeared
to be expressed equally at all stages was selected as an internal control.
CDK1—8 were cloned and analyzed by DNA sequence analysis. For 5 of
the clones nucleotide database searching revealed no significant sequence
similarity to previously reported genes, suggesting that these clones
represented novel genes. Of the remaining 3 clones, CDKI showed
significant similarity with rat lactate dehydrogenase gene (98% identity),
CDK3 showed significant similarity to a rat amiloride sensitive sodium
channel (89% identity) and CDK8, the internal control, showed significant
similarity to a mouse ubiquitin-like gene (78% identity). These data show
that the differential display technique has resulted in the isolation of a
large number of candidate disease-associated genes from the kidneys of
diabetic rats. Detailed characterization of such genes is likely to provide
fundamental information about the early molecular mechanisms occurring
in the hyperglycemic kidney and may lead to the identification of targets
for diagnosis and therapeutic intervention in renal injury.
Localization of the human gene for aquaporin 3 (AQP3) to chromo-
some 9, region P12 — P21, using fluorescent in situ hybridization. Sahine
M. Mulders', Daniel Olde Weghuis2, Johanna A.F. van Boxtel', Ad Geurts
van Kessel2, Miriam Echevama3, Card H. van Os', and Peter M. T Deen'.
Departments of 'Cell Physiology, and 2Human Genetics, University of
Nijmegen, Netherlands. 3Department of Physiology and Biophysics, Cornell
University Medical College, New York, USA. Aquaporin 3 (AQP3) is a
member of the Aquaporin family of related water transporting membrane
proteins which has recently been identified in mammalian tissues. In
contrast to the other mammalian Aquaporins, AQP3 is not selective to
water but also transports small polar solutes like urea and glycerol. It is
expressed at several locations, including the basolateral membrane of the
kidney collecting duct. The chromosomal localization of the gene encod-
ing human AOP3 was determined. A rat AQP3 eDNA clone (1) was used
to screen a human genomic DNA library. One positive clone was isolated
and partially characterized, confirming the presence of the human AQP3
gene. Using this cosmid as a probe, in Situ hyhridization on metaphase
spreads allowed the assignment of human AOP3 to chromosome 9, in the
region p12 21. Since AQP3 is permeable for small solutes and water, it
may function as an exit pathway for both water and urea in the basolaleral
membrane of collecting duet cells during antidiuresis. A mutation in
AOP3 that results in a dysfunctional protein might cause inappropriate
excretion of urea and a reduced concentrating ability of the kidney. In
eases of unexplained polyuria in combination with high urea excretion,
AQP3 malfunction should he considered as a possible candidate for this
manifestation. (1) Echevarria M, Windhager EE, Tate SS, Frindt G:
Cloning and expression of AQP3, a water channel from the medullary
collecting duct of rat kidney. Proc Nail Acad Sei USA 91:10997—11001
(1994).
Gene expression pattern of mouse embryonic renal marker sequences
(MERM) in ex vivo metanephric organ culture recapitulate expression
during in vivo nephrogenesis. M. Kretzler, C. Jletzel, L. Arend*, J.P. Briggs*,
LB. Holzmann*, and D. Schlondorff; Med. Poliklinik, LMU Mhnchen,
Germany and *Dep. of Nephrology, University of Michigan, USA. Organ
development is regulated by stage specific expression of genes. In order to
identify kidney specific expression pattern we developed a set of mouse
embryonic renal marker sequences by a differential display PCR (DD-
PCR) approach. To assess this marker system MERM gene expression
was compared in vivo in developing kidneys of mouse embryos to that in
cx vivo metanephrie organ culture. The metanephric organ culture is a
well established model system that allows a detailed study of renal
development and experimental manipulations thereof. Initially, a gene
expression profile of developing kidneys of mouse embryos was obtained
by DD-PCR and 19 PCR products with distinct developmental expression
pattern were isolated. The expression level of these candidate markers
were quantified during in vivo nephrogenesis with sequence specific
quantitative reverse transcription PCR. Dramatic changes in gene expres-
sion were noted between different developmental time points, indicating
the occurrence of specific developmental events. To compare these results
with the gene expression profile during cx vivo development in metaneph-
nc organ culture, kidney rudiments were explanted 11.5 days after
conception and cultured for 3 or 4 days under standard organ culture
conditions. Using the same quantitative PCR protocol, expression pattern
during ex vivo kidney development were obtained in three independent
sets of experiments. All 8 MERMs examined were detected in organ
culture. Comparing the temporal cx vivo expression pattern to the in vivo
data, a high degree of similarity of induction, attenuation and maximal
gene expression was found. Expression levels at day E15.5 of in viva
development corresponded to day 3 in organ culture and day E17.5 in vivo
to day 4 in organ culture. In summary, a remarkable congruence of
induction and attenuation of MERM gene expression was found between
metanephrie organ culture and in vivo renal development. These data are
consistent with a recapitulation of in viva developmental gene expression
programs in the organ culture system and should help to define this
valuable experimental tool on a molecular level. In addition, they also
show the significance of the MERMs as a marker system of nephrogenesis.
Expression of developmental genes Pax-2 and WT1 in acute tubular
necrosis induced by folic acid. M. Imgrund, U. W. Rothenpieler, M. Kretzler,
LB. Holzman* and D. Schlondorff Medizinische Poliklinik, Ludwig-Maxi-
milians-Universitat München, Germany and Department of Nephrology,
University of Michigan, USA. Pax-2 and WT1 are transcription factors
known to be required for early metanephric kidney development. In
contrast to the strong expression of these genes in the developing kidney
expression of Pax-2 is restricted to the collecting tubule and that of WTI
to podocytes in the adult kidney. As there is evidence that developmen-
tally important genes may be reexpressed during tissue regeneration we
examined the expression patterns of Pax-2 and WT1 in kidneys of adult
mice after folic acid-induced tubular necrosis. Ciyosections of kidneys
sacrificed 0, 3, 6, 24 and 72 hours after i.p. folic acid-injection (250 mg/kg)
were incubated with polyclonal anti-Pax-2- and anti-WTI-antihodies.
Fluorescent detection was performed using TRITC-conjugated secondary
antibodies. As controls kidneys were used from mice which had been
sacrificed at corresponding time points after injection of the carrier
solution only (bicarbonate). At time-point zero nuclear staining for Pax-2
was found in the renal papilla and in the collecting ducts, but not in
proximal tubule cells. 6 hours after folic injection Pax-2 became visible in
nuclei of proximal tubular cells, was maximal after 24 hours and decreased
after 72 hours. Control kidneys showed flO proximal tubular staining at any
time point. For WT1, the nuclear staining pattern in the podocytes was not
altered after folic acid-injection. In summary, Pax-2-expression is upregu-
lated in regenerating proximal tubular epithelium whereas WT1-expres-
sion in podocytc nuclei remains unchanged. These results indicate, that
during regeneration processes, the cascade of developmental control
genes may be reactivated at least in part.
Renal expression of monocyte chemoattractant protein-i (MCP-1) in
lupus autoimmune mice. C. Zoja, X-IJ. Liu, I?. Donadelli, M. Abbate, D.
Testa, D. Coma, D. Facchinetti, T Bertani° & G. Remuzzi°, Mario 1'.Iegri Inst.
for Pharm. Res., Via Gavazzeni 11, 24125 Bergamo, Italy & °Div. of IVephrol
and Dialysis, Ospedali Riuniti, Bergamo, Italy. Mononuclear cell infiltration
in glomeruli and renal interstitium is a prominent feature of some types of
glomerulonephritis, including lupus nephritis. The mechanism(s) under-
lying monocyte influx into the kidney is not fully understood. Recently,
MCP-1 has been identified as a chemotactic factor involved in the
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recruitment of monoeytes/macrophages in the glomeruli of rats with
mesangioproliferative as well as anti-glomerutar basement membrane
glomerulonephritis. Here we investigated renal MCP-1 mRNA expression
in New Zealand Black )< New Zealand White (NZB/W) Fl mice, a model
of genetically determined immune complex disease which mimics systemic
lupus in humans. Northern blot analysis revealed a single 0.7 kb MCP-l
transcript of very low intensity in kidneys from NZB/W mice of 2 months
nf age, that had not yet developed proteinuria nor renal damage. Message
levels increased markedly with the progression of nephritis and in
association with mononuclear cell infiltration, being in mice of 8 and 10
months of age 10- and 15- fold higher than in 2 month old mice. By in situ
hybridization increased expression of MCP- 1 mRNA was demonstrated in
glomerular epithelial, mesangial and endothelial cells and even more
striking in proximal tubules. MCP-1 hybridization signal was also detected
in the interstitium associated with infiltrating mononuclear cells. When
NZB/W mice were treated with eyelophosphamide up to 12 months of age,
expression of MCP-l in the renal tissue remained low, the influx of
inflammatory cells did not appear and glomerular and tubular structures
remained well preserved. These data suggest that elevated MCP- 1 might
act as a signal for inflammatory cells to infiltrate the kidney in lupus
nephritis.
Apical exposure of tubular cells to proteins: a stimulus to interstitial
inflammation and scarring? C.J. Burton, J. Walls, KP.G. Harris. Dept of
Nephrology, Leicester University, Leicester. Chronic progressive renal fail-
ure is characterized by interstitial inflammation and scarring. Proteinuria
has been postulated to he a mediator of interstitial disease through
stimulation of release by tubular cells of chemoattractants for monocytes
and fihroblasts and production of extraeellular matrix proteins. This study
investigated production of monocyte ehemoattractant protein-i (MP-1),
platelet derived growth factor (PDGF) and fibronectin (FN) by human
cortical epithelial cells (HCEC). l-ICEC were grown on permeable mem-
brane supports. Normal human serum proteins were added to the apical
(ap) medium (1.0 mg/mI) and after 48 hours the apical and hasolateral (hI)
media were sampled for the measurement of MCP-1, PDGF and FN.
Lactate dehydrogenase (LDH) was assayed in the media as a measure of
cytotoxieity. The serum was fractionated by molecular weight and the
fractions added to the apical medium. The effects of albumin and
transferring alone were investigated. MCP-1, PDGF and FN were se-
creted by HCEC into both the apical and basolateral media (611 fit
ng/mg cell protein, 1.37 0.24 ng/mg, 10.3 2.1) pg/mg hasolaterally
respectively). The secretion of PDGF and FN was polarized with predom-
inant secretion basolaterally (hl:ap ratio 4.7 0.7 and 3.8 0.8 respec-
tively). MCP-t secretion was less polarized (ratio 1.7 0.2). Basolaterat
MCP-1, PDGF and EN were increased by 1.0 mg/mi of serum proteins in
the apical medium (2.4 0.2, 1.7 0.1, 2.4 0.2 fold respectively).
Fractionation of the serum revealed that this effect occurred at a
molecular weight 40—100 kD. Albumin (1.0 mg/mI) and transferrin (0.05
mg/mi) had no effect LDH release increased on exposure to serum
proteins (1.5 0.2 fold) and the 411—100 kD fraction, indicating a cytotoxic
response. This data supports the hypothesis that exposure of tubular cells
to serum proteins on their apical side results in a eytotoxic effect
associated with the release of mediators of inflammation and scarriog
from the basolateral side.
Species differences in anti-Thyl-glomerulonephritis (GN): the L-argi-
nine/NO-pathway. M. Kerteler, G. Schonfelder, H. Peters, F. Ahou-Rehyeh,
S. Wagner, 4*E, de Heer, A. Distler. Deps. of Nephrologv and tClioical
Pharmacology, University Hospital Benjamin Franklin, Berlin, Germany, and
**Dep. of Pathology, University of Leiden, The Netherlands. The role of the
L-arginine/NO-pathway in the pathophysiology of glomerular diseases has
been debated controversially. Inhibition of glomerular NO-synthesis has
resulted in both deleterious or beneficial effects depending on the
experimental model, to this study we compared Sprague-Dawley (SD) and
Lewis (LEW) rats (Moellegard Breeding Center, DK) concerning their
disease course and glomerular NO-synthesis following injection of mono-
clonal anti-Thyt-antihodies (ER4-hybridoma). LEW showed significantly
less proteinuria and faster resolution of glomerular matrix expansion
compared to SD. to both strains glomcrular NO-synthesis was highly
increased at 6 to 24 hours following disease induction as measured by
NO2/NO3 accumulation in superoatants of cx vivo cultured glomeruli. In
contrast to SD, glomerular NO-synthesis remained moderately elevated
for more than 4 weeks in LEW (LEW: 8.2 l.9 vs. SD: 4.3 1.7 nmol
NO2/NO3/2,000 glomeruli, *p < 0.tIl). However, glomerular mRNA
expression of the inducible NO-synthase (iNOS) did not differ between
LEW and SD as determined by competitive RT-PCR with very high
expression at 6 hours after disease induction and return to low expression
levels within less than 3 days. Further, glomerular activity of arginase, the
enzyme competing with NOS for the substrate L-argininc, was not
decreased in LEW as determined by bioassay. Thus, early injury in
anti-Thyl-ON is associated with strong glomerular overexpression of
iNOS. In contrast, a moderate and persistent increase in glomerular
NO-synthesis, possibly due to an enhanced activity/expression of the
codothelial NOS isoform, coincides with reduced proteinuria and glomer-
ular fibrosis.
Increased glomerular nitric oxide synthesis in gentamicin-induced
renal failure. Rivas-Cobahero L., l"aldivielso f.M., Alonso f.R., ArEvalo M.,
Elena N., Ldpez-Novoa f.M.. Instituto Reina SofIa de Investigaciôn Nefrol-
ôgica. Departamento de Fisiologla y Farmacologla. Universidad de
Salamanca. Salamanca. Spain. We evaluated the effect of gentamlein
treatment on glomerutar nitric oxide (NO) synthesis. Moreover, we
attempted to assess whether the effect of gentamicin is direct or it is
mediated by the decrease in renal function. Renal glomeruli isolated from
rats with gentamicin-induced renal failure produced significantly higher
amounts of NO, measured as nitrite production, than those from control
rats. Glomeruli from gentamicio-treated animals contained significantly
higher amounts of cGMP compared to glomeruli from control rats.
Moreover, histochemistry for NADPH-diaphorase (ND) activity revealed
a higher number of cells with positive ND activity in glomeruli from
gcntamicin treated rats than in glomeruli from control animals. This effect
of gcntamicin stimulating glomerular NO synthesis was dependent on the
degree of renal function impairment. In glomeruli isolated from control
rats, the addition of gentamicin was able to increase glamerular NO
synthesis, demonstrating that gentamicin-induced effect on glomerular
NO synthesis is due to both direct effect on the glomeruli and to the renal
function impairment. Immunohistochemistry for the macrophage type
inducible isoform of NO synthase (iNOS) and western blot analysis
showed that the gentamicin stimulated glomcrular NO syothesis is not
mediated by the iodnction of iNOS.
In-vitro formation of cysts derived from a rat model for autosomal
dominant polycystic kidney disease as a model to study the effect of
growth factors on the progression of renal cystic disease. U. Schieren, .1
Bach, R. Pry, H. Home,; F. vao der Woude, N. Gretz. Klinikum Mannheim,
University of Heidelberg, and FHT Marmheim, Germany. The autosomal
dominant inherited form of polycystic kidney disease (P1(D) is the most
common hereditary cystic disorder in man. The HAN: SPRD rat model of
polycystic kidney disease resembles the clinical features of human PKD.
As characteristic features, renal cysts exhibit epithclial cell proliferation,
intraluminal fluid accumulation and altered extracellular matrix composi-
tion. We developed a model of spootaoeous cyst formation in-vitro, where
we obtain large quantities of renal cysts from PKD rat kidneys to study the
role of growth factors as well as the effects of potential therapeutics on the
formation and progression of reoal cysts. When cultured on agarosc
plates, primary PKD cells start to form cysts spontaneously within the first
6 hours. Individual cultures in hanging drops suggest cyst formation to
start from small aggregates of less than 5 cells, reaching up to 50 cells/cyst
at 18—24 hours. In contrasts, we obtained only few cysts from kidneys of
unaffected cootrol animals, suggesting the ability of forming numerous
cysts to be an intrinsic property of the PKD cells. Furthermore, we tested
the effect of EGF, Taxol and IGF-l on cyst formation. EGF, known to
exert potent proliferative action in ADPKD epithelial cells, significantly
increased the amount of cysts obtained. Taxol strongly reduced cyst
oumhers, hcing in line with recent in-vivo data in the cpk mouse model for
PKD. Surprisingly, IGF-1 -known to he elevated in human PKD, to
stimulate cell proliferation and matrix synthesis and to protect cells from
apoptosis—strongly reduced the amount of cysts derived from PKD cells..
The IGF-I effect on cyst numbers could he completely abrogated by a
monoklooal antibody specific for IGF-l. lo conclusion, we established an
in-vitro model of spontaneous cyst formation as a tool to study cystogen-
csis and factors involved there in as well as to assess effects of potential
therapeutics. Furthermore, our data suggest a role for tGF-1 in PKD,
requiring further investigation.
Glycine reduces hypoxia-induced protease activity in rat proximal
tubules. M.J.H. Tzjsen, S.M.A. Peters, RiM. Bindels, C.H. von Os and
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J.F.M. Wetzels. Department of Cell Physiology, University of Nijmegen and
Department of Nephrology, University Hospital Nijmegen, The Netherlands.
Glycine affords complete protection against hypoxic injury in isolated rat
proximal tubules, but the precise mechanism of protection remains
unknown. We studied the effects of hypoxia and glycine on the activities of
the four classes of proteases in rat proximal tubules. Freshly-isolated
tubules were incubated for 15 mm in a modified Krebs-Henseleit buffer
gassed with 95%02/5%C02 (normoxia) or 95%N2/5%C02 (hypoxia).
Protease activity was determined as the release of 7-amino-4-methylcou-
mario (AMC) from specific substrates. Hypoxia caused plasma membrane
injury, as assessed by LDH-release and decreased intracellular potassium
([K+]1) levels. Glycine (2 mM) completely prevented the hypoxia-induced
LDH-release, but did not affect [K+I levels. Hypoxia stimulated serine
protease activity (108 12 and 196 18 pmol AMC/mg protein/IS mm
for normoxia vs hypoxia resp, means SEM, p < 0.01), aspartic proteases
(126 17 and 252 16 pmol AMC/mg protein/iS mm for normoxia vs
hypoxia resp, p < 0.01) and calpain activity (144 26 and 438 70 pmol
AMC/mg protein/15 mm for normoxia vs hypoxia resp, p < 0.01. Glycine
attenuated hypoxia-induced calpain activity (289 23 pmol AMC/mg
protein/15 mm, p < 0.05 vs hypoxia) and reduced metallo protease activity
(control 4229 150, hypoxia 4680 215, glycine 3798 177 pmol
AMC/mg protein/5 mm, p < 0.01). It had no effect on the hypoxia-induced
increases in serine or aspartic protease activity. In conclusion, the data
suggest that the mechanism of glycine protection may involve inhibition of
hypoxia-induced calpain activity.
Transcriptional and translational regulation of the epithelial sodium
channel by aldosterone in A6 kidney cells.Anne May, Alessandro Puoti and
Bernard C. Rossier. Institut de Pharmacologic ci de Toxicologic, Université de
Lausanne, tH-1005 Lausanne, Switzerland. In high resistance epithelia
reabsorhing sodium, the rate limiting step for this electrogenic transport is
the highly selective, low conductance, amiloride-sensitive sodium channel
(ENaC) located at the apical membrane. The amphibian channel has been
cloned from a cell line derived from Xenopus laevil distal nephron (A6
cells). It is made of three homologous subunits (a, 13 and y xENaC). In A6
cells, sodium transport is upregulated by aldosterone after a latent period
of 60 mm and with a maximal effect at 24 hours (4—6 fold over control).
We have examined the effect of aldosterone on mRNA abundance, rate of
protein synthesis and turn-over or ENaC subunits in A6 cells grown on
porous substrate. We observe i) a slow accumulation of a, f3 and y mRNA,
ii) a rapid increase in the rate of subunit synthesis and iii) a rapid turn-over
of the newly synthesized subunits, not affected by aldosterone. We
conclude that a possible change in channel protein abundance can be
primarily due to a rapid change in the rate of synthesis.
Interaction of Na, K-ATPase subunits with molecular chaperones.
Beggah A. T. and K Geering, Institut de Pharmacologic et Toxicologic de
l'Université, mc du Bugnon 27, CH-1005 Lausanne. Assembly of the
catalytic a (Sa) with the glycoproteinic f3 (Sf3) subunit in the ER is
essential for the maturation of Na, K-ATPase. When expressed alone in
Xenopus oocytes, So and Sf3 are retained in the ER and are degraded. In
this study, we investigated whether molecular chaperones such as BiP, a
major helper protein or calnexin, a glycoprotein-specifie chaperone play a
role in the initial protein processing of So and Sf3. A full length clone of
Xenopus BiP was obtained from a eDNA library of A6 cells. A PCR
fragment from a Xenopus heart library and a full length clone from a
kidney library showed 90% and 76% identity, respectively, with mamma-
lian calnexin indicating the existence of ealnexin isoforms. Both endoge-
nous, oocyte and overexpressed Xenopus BiP and ealnexin transiently
associated with glyeosylated as well as non-glycosylated 513 and with the
non-glycosylated Sa of Na, K-ATPase expressed in Xenopus oocytcs. The
interaction time coincided with the half life of the individual subunits and
was abolished after subunit assembly. Thus, these data indicate that BiP
and calnexin play a role in the initial folding and/or ER quality control not
only of the glycosylated typell Sf3 hut also of the polytopie Sa suggesting
that multiple chaperone interaction is of general importance in initial
subunit processing of oligomerie proteins.
Spatial organization of the extracellular matrix modulates osteopontin
expression in mesangial cells. F. PrOls and M. Ma,x, Medizinische Klinik
IV, Universitdt Erlangen-Nurnberg, Germany. Mesangial cell proliferation
and accumulation of exlraeellular matrix is a uniform response of the renal
glomeruli to immunologic and metabolic injury. The aim of this study was
to identify genes which are differentially expressed in proliferating mes-
angial cells. Using the differential display strategy, northern blotting and
sequencing we have investigated the gene expression in rat mesangial cells
cultured in conventional two-dimensional culture, where the cells prolif-
erate and express a phenotype similar to mesangial cells in vivo in
proliferative glomerulonephritis, and in three-dimensional culture in type
I collagen gels where the cells are mitotieally quiescent and closely
resemble the phenotype observed in vivo in healthy glomeruli. We have
found osteopontin to be 10 fold downregulated in proliferating mesangial
cells compared to quiescent cells. On the other hand, the proliferation
marker actin remained highly expressed in proliferating cells and was
rapidly downregulated in the quiescent cells within 12 hours of three-
dimensional culture. We conclude, that the comparative analysis of
mesangial cell gene expression patterns in two- and three-dimensional
culture allows the identification of functionally important genes and gene
products which modulate the mesangial cell behavior in vitro and in vivo.
Signaling functions of L-Selectin. Brcnner B. ', Gulbins E. , Koppen-
hoefer U. , Lang F. , Linderkamp 0. ', *J/5.p of Pediatrics, Univ. of
Heidelberg, 69120 Heidelberg, Dep. of Physiology, University of Tuebingen,
72076 Tuebingen, Germany. Adhesion of leukocytes to endothelial cells is
mediated by a multistep process involving selectins, integrins and several
receptors of the immunoglobulin superfamily. The interaction of selectins
with their ligands have been shown to induce rolling, the initial step in
leukocyte adhesion during inflammation and to be essential in lymphocyte
homing. In the present study we stimulated Jurkat cells, p56lck deficient
Jurkat cells (JCaM1.6) and pS6lck reconstituted JCaM1.6 (JCaM1.6/
Lck*) cells with the monoclonal L-Selectin antibody DREG56 (2 jrglml)
in order to identify intracellular molecules involved in signal transduction.
We demonstrate an activation of pS6lck and a pS6lck dependent tyrosine
phosphorylation of several intracellular proteins, including L-selectin itself
and MAP-K, upon stimulation via L-selectin. Tyrosine phosphoiylation of
L-selectin leads to binding of the Grb2/Sos-complex to L-selectin as
determined in coimmuno-preeipitation experiments. This association cor-
relates with a 4—S-fold activation of the small G-protein p2lRas upon
L-seleetin stimulation. The association of Grh2, Sos and L-selectin as well
as the activation of Ras is abrogated in p56lck deficient JCaM 1.6, whereas
pS6lck reconstituted JCaM1.6/lek displayed a similar stimulation of the
Ras pathway than normal Jurkat. Using transient transfeetion of trans-
dominant inhibitory Nl7Ras, we were able to demonstrate a Ras depen-
dent stimulation of Rac2 and a synthesis of O2 upon L-selectin trigger-
ing. The synthesis of O2 was also prevented by inhibition of Rac2 protein
expression using antisense oligonucleotides. The results demonstrate a
signaling cascade from the L-seleetin molecule via pS6lek, Grb2/Sos, Ras
and Rac2 to an 02-synthesis, which might be important for leukocyte
rolling. (Supported by DFG)
Low environmental pH enhances NO synthase activity in rat macro-
phages. A. Bellocq, C. Philipp J. Perez, B. Fouqueray, L. Baud. INSERM
U.64, Hôpital Tenon, Paris. Nitric oxide (NO) is an important effector
molecule in inflammatory glomerular injury. NO is produced mainly by
macrophages via an increased expression of the inducible isoform of NO
synthase (iNOS). Because macrophages are exposed to low extracellular
pH(pH) within inflammatory lesions, the role of acidic pH, on iNOS
activity was investigated by measuring NO, accumulation in the culture
medium of rat resident peritoneal macrophages. Substitution of the
culture medium at pH 7.4 with medium at p11 7.0 significantly increased
NO2— accumulation from 5.1 1.0 to 12.2 1.1 zM (p < 0.001, n = 7).
Under these conditions, intracellular pH decreased from 7.04 0.03 to
6.77 0.01, as measured fluorimetrically with the H indicator dye
BCECF. Intracellular acidification was sufficient to trigger iNOS activity
since hexamethylene amiloride (10 xM) that inhibits Na '/H' exchange
also caused a 2-fold increase in NO, accumulation, whereas, conversely,
monensin (10 tsM) that enhances Na /H exchange suppressed it.
Changes in iNOS activity are usually correlated with similar changes in
iNOS mRNA expression. Thus, the relative amounts of iNOS mRNA
were determined by RT-PCR. Exposure of macrophages to pH, 7.0 for 4 h
determined a 2-fold increase in the iNOS mRNA signal. Low pHe-
induced iNOS mRNA and iNOS enzyme expression required the activa-
tion of NF-kB transcription factors since (1) exposure of macrophages to
p11, 7.0 for 2 h significantly increased nuclear proteins that bound to an
NF-kB-specific DNA oligonucleotide, and (2) exposure of macrophages to
pyrolidine dithiocarbamate (100 jiM), a radical scavenger blocking NF-kB
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activation, prevented low pH0-induced NO2— accumulation. Tumor ne-
crosis factor-a (TNFa) involvement in these mechanisms is suggested by
the fact that exposure of macrophages to pH 7.0 resulted in increased
bioactive TNFa synthesis (+ 142%) and that neutralizing antibody to
TNFa (1/100) prevented cell response to low pH. This is the first
experiment which demonstrates a positive regulatory mechanism of NO
synthesis after macrophage exposure to acidic pH.
Early aldosterone-regulated mRNAs in A6 kidney cells. Spindler B.,
Mastroberardino L., and Veirey F., Institute of Physiology, University of
Zurich, CH-8057 Zurich. Adrenal steroids produce after a lag period of
approximately 45 minutes an early increase in the transcellular sodium
reabsorption across A6 epithelia (X. laevis distal nephron). This effect is
thought to be mediated by the action of transcriptionally regulated gene
products on preexisting Na channels and pumps. To identify such potential
mediators we used a modification of the differential display reverse
transcription PCR method. We compared approximately 5000 bands
corresponding to mRNAs from two sets of control and aldosterone
(4Ominhlh) treated epithelia. To reduce the number of false positives we
considered as regulated only bands showing a roughly 2-fold or larger
change in intensity for both sets of RNAs. According to these criteria 0.6%
of the bands were up- and 0.1% downregulated. We have cloned such
eDNA fragments. Northern blot analysis confirmed for 4 of them that they
corresponded to early adrenal steroid upregulated RNAs (ASUR). After
1 hour aldosterone treatment the signals were increased approximately 5,
>10, 1.5 and 2.5-fold, respectively. The signal for ASUR2 is disappearing
after 6 hours of treatment, whereas those of the other ASURs remain
above control level at 16 hours. The nucleotide sequence of the eDNA
fragments showed no significant similarities to known sequences. We are
presently screening libraries to obtain larger eDNA clones. To functionally
test the ASURs and other candidate mediators for their potential role in
Na channel and/or Na pump regulation we are establishing a system for
regulated expression of exogenous proteins in A6 epithelia.
pp6Oc-src is required for the induction of a quiescent mesangial cell
phenotype. M. Marx: and 0. Dorsch, Medizinische Klinik IV Universität
Erlangen-Nurnberg, Germany. The tyrosine kinase c-src associates with
growth factor receptors, focal adhesions and cytoskeletal proteins and is
involved in various signaling events. The aim of this study was to
investigate the role of src in the regulation of mesangial cell (MC)
proliferation and differentiation in three-dimensional (3D) culture in
collagen gels. Using retroviral gene transfer we have overexpressed wild
type c-src, a kinase-negative c-src mutant (c-src295) and transforming v-src
in MC. The MC differentiation in 3D-culture was characterized by the
formation of a nonproliferating multicellular network in control cells and
in cells expressing wild-type e-src. Immunoblotting demonstrated a rapid
downregulation of the a-sm actin expression. The kinase-negative MC
(c-src295) failed to differentiate, maintained a significant proliferative rate
and the a-sm actin expression was not regulated during 3D-culture. MC
transformed with v-src maintained a high level of tyrosine phosphorylation
and proliferation in 3D-culture. Analyses of proteins involved in cell cycle
regulation showed dephosphorylation of the retinoblastoma protein (Rb)
during 3D-culture in control and c-src transfected cells. Expression of v-src
resulted in sustained Rb phosphorylation. Zymographic analysis of plas-
minogen activator (u-PA) revealed an inhibition of u-PA synthesis and
secretion in MC transected with c-src295. These results indicate that the
c-src tyrosine kinase exerts regulatory effects on mesangial cell prolifera-
tion, cytoskclctal organization, matrix proteases and differentiation. Tar-
geted manipulation of the c-src kinase may be useful in modulating MC
behavior in vivo.
Efl'ects of endogenous endothelin on in vivo renal microvessels of the
rat. Cavarape A., Endlich K.H. , Feletto F., liartoli E., Sleinhausen M. '.
Department of Internal Medicine. University of Udine (Italy). * Is! institute of
Physiology. University of Heidelberg (Germany). Exogenous endothclin
(ET) potently constricts the renal vasculature via ETA and ETB receptors.
In addition, ET is also known to induce vasodilation through cndothelial
ETB receptors. Recently, we and others have found that mixed ETA/ETB
antagonists increase vascular resistance in the normal rat kidney, suggest-
ing renal vasodilation by endogenous ET. In the present study, we
examined the role of ETA and ETB receptors in mediating the renal
effects of endogenous ET by using the split hydroncphrotic kidney of rats.
This model allows to obtain in vivo direct measurements of diameter
changes of virtually all renal vascular segments as well as the assessment
of single glomerular blood flow (GBF) by using transillumination micros-
copy. In the first series of experiments (n = 6), local administration in the
tissue bath of the selective ETA receptor antagonist BQ-123 (10—6 M)
dilated preglomerular vessels, i.e. arcuate arteries (6 to 11%), interlobular
arteries (15 to 18%) and afferent arterioles (14 to 16%) (p < 0.05). Local
administration of BQ-123 increased GBF (20%) and did not affect
systemic blood pressure (BP). Subsequent intravenous infusion of BQ-123
at a rate of 0,5 mg/kg for 10 mm decreased significantly BP (108 3 vs
113 2 mmHg, p < 0.05) but had no further effects on renal vessels and
on GBF. In a second series of rats (n = 7), local administration of the non
selective ETA!ETB receptor antagonist PD 145065 (10—i M, tissue bath)
slightly dilated small preglomerular vessels i.e. distal interlobular arteries
(12%) and afferent arterioles (12%), tended to constrict arcuate arteries
and did not affect GBF and BP. Subsequent i.v. infusion of PD 145065 at
the dose of 10 mg/kg over 10 mm attenuated dilation of small preglomeru-
lar vessels but significantly constricted proximal areuate arteries (7%, p <
0.05 vs local administration). Systemic infusion of PD 145065 decreased
GBF (15%) and lowered BP (111 5 vs 117 3 mmHg, p < 0.05).
Neither BQ-123 nor PD 145065 affected the diameters of efferent
arterioles. In conclusion, basal levels of endogenous ET constrict the
systemic and renal vasculature through ETA receptors. Non selective ET
receptor blockade reveals a basal vasodilator tone of ET exerted on large
preglomerular vessels in contrast to the systemic vasoconstrictive action.
Consistent with the hypothesis that vasodilating ETB receptors are located
on endothelial cells, renal vasoconstriction was observed only after i.v.
infusion of PD 145065 rather than after local application.
The effect of changing the delivery of tubular fluid to the macula densa
on filtration rate. G. Romano, G. Favret, E. Federico, E. Bartoli. Depart-
ment of Internal Medicine, University of Udine, Italy. The Macula Densa
(MD) is thought to reset nephron filtration rate (SNGFR) through the
activation of the juxtaglomerular apparatus by sensing a change either in
efflux or composition of tubular fluid from the late proximal tubule (LP).
This may be responsible of a spurious elevation of SNGFR measured at
the LP, while a true value would be yielded by performing a total
collection at the early distal tubule (ED). In mieropuneture experiments in
rats we performed firstly a total collection at the ED, followed by a double
collection (DC) simultaneously from the ED and LP convolution of the
same nephron. Lastly, we performed a total collection from the LP
segment of the same nephron. SNGFR was 34 3 at the ED and 34 3
ni/mm at the LP (p > 0.97, n = 42). During the simultaneous double
collection it averaged 40 3 nI/mm. This significantly higher value (p =
0.02) could be accounted for by the collected fluid stored between the two
sampling sites before starting the DC. Since this error would decrease in
longer collections, the difference in SNGFR between single and double
collections was plotted against the time of sampling. It was negatively
correlated with the sampling time (p < 0.01), indicating a coincidence of
SNGFRs for collections lasting longer than 4 minutes. Changing the
delivery of native proximal tubular fluid to the MD does not affect the
measurement of SNGFR, which is identical when measured within few
minutes at the distal and proximal sampling site of the same nephrons.
Losartan inhibits glomerular expression of TGF-fi in 2 kidney-i clip
(2K-iC) hypertensive rats. G. Wolf A. Schneider, R.A.K Stahl; Div.
Nephrology and Osteology, University of Hamburg, Hamburg, Germany.
Angiotensin II (A TI) is a potent regulator of TGF-p expression in
cultured renal cells. To test whether A 11 effects are also operative in vivo,
TGF- mRNA expression was evaluated in isolated glomeruli of rats with
2K-iC hypertension by Northern blotting and competitive RT-PCR. Two
weeks after clipping of the left kidney, hypertensive animals were treated
with the AT1-hloeker losartan (Los, 100 mg/I drinking water) or control
solvent, in addition, control groups of rats (Co, no clip) were also treated
with Los or water only. After 3 additional weeks, serum TGF- and renin
levels were measured, systolic blood pressures were evaluated by tail
plethysmography, and kidneys were harvested for the isolation of glomer-
uli. Renin levels were higher in 2K-IC rats compared to Co (Co: 6.2 2.4,
2K-IC: 18.6 3.6 ng Al/mi/h, p < 0.01, n = 8). Los treatment of Co as
well as of 2K-iC animals further increased serum renin concentrations.
Serum TGF-I3 levels were not significantly different in all groups. Systolic
blood pressure was significantly higher in 2K-IC rats compared with Co
(2K-iC: 173 2, Ca: 86 3 mmHg, n = 8, p < 0.001). Los treatment
significantly reduced blood pressure in 2K-iC rats and Co (2K-iC + Los:
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114 5, Co + Los: 74 2 mmHg, n = 8, p < 0.01 vs groups without Los).
2K-iC rats had a significantly higher proteinuria compared with controls.
Proteinuria was normalized by Los. Timecourse experiments (1 to 6
weeks) revealed that glomerular TGF-13 mRNA expression was highest in
contralateral (contra) kidneys of 2K-iC rats five weeks after clipping. Los
significantly inhibited this increase in glomerular TGF-p mRNA expres-
sion (Co: 1.00, 2K-iC: clipped: 1.5, contra: 3.6, 2K-iC + Los: clipped:
0.72, contra: 1.96; relative changes in mRNA expression). Our results
show for the first time that Los reduces stimulated TGF-/3 in 2K-iC rats.
At the present time, however, we cannot define whether this induction of
TGF-p is due to direct effects of A II or is mediated by systemic
hypertension.
Effect of Ca4 channel blockade on renal hemodynamics during no
inhibition in the rat. R. Kramp, L. Ladrière and P. Fourmanoir. Sen'ice de
Physiologie, Université de Mons, B-7000 Mons, Belgium. Ca channel
blockade induces renal vasodilation and a loss of renal blood flow (RBF)
autoregualation while NO inhibition produces renal vasoconstriction
essentially without impairing RBF autoregulation. In view of the differ-
ential effects on renal vascular resistance (RVR), the impact of nifedipine
on renal hemodynamic changes occurring during partial NO inhibition
was studied in anesthetized rats prepared as for micropuncture. To do so,
RBF was measured continuously with a perivascular electromagnetic flow
sensor and RBF autnregulation was determined periodically. One h.
control (C) and two one h. experimental (El, E2) measurements were
undertaken in each rat. Three treatments were considered: group I = 0.3
mg/kg BW L-NAME injected iv (El + E2); group 11 = 0.90 ug/kg BW-min
nifedipine perfused iv (El + E2) and group III = 0.3 mg/kg BW L-NAME
injected iv (El + E2) followed by 0.90 uglkg BW/min nifedipine perfused
iv (E2). RVR changes in each group were as follows:
Group C El E2
I (N = 6) 13.6 0.8 19.1 1.8* 17.7 1.7*
II (N = 7) 14.7 1.5 12.4 1 11.2 0.7
III (N = 7) 14.2 0.9 19.7 1.4* 14.8 11-
Mean values SEM. Anova + Bonferroni t-test; * P < 0.05 from C; t P
< 0.05 between El and E2; RVR in mm Hg/mI/mm.
RBF autoregulation was well maintained after L-NAME injection (group
I). Moreover, the lower limit of the autoregulatory plateau (LLA) was
lowered by —8 mmHg (NS). In contrast, the autoregulatory plateau was
disrupted after nifedipine (group II). However, RBF autoregulation was
maintained and LLA remained reset (——9 mmHg; P < 0.025) when
nifedipine was administered after L-NAME injection (group III). In
conclusion, Ca channel blockade reversed the renal vasoconstriction
induced by partial inhibition of NO synthesis, but did not alter RBF
autoregualtion under these conditions.
Acute chloride depletion blocks alferent arteriolar response to high
potassium. 0. SkØtt, B.L. Jensen and P. Ellekvist. Department of Physiology,
University of Odense. Vasoconstrictoiy hormones may depolarize smooth
muscle cells (and activate voltage-dependent Ca2+ channels) by inducing
a chloride-efflux through Ca2+-activated chloride channels. Thus, block-
ade of chloride channels inhibits All-induced contraction in rabbit
afferent arterioles and depletion of intracellular chloride blocks the
response. To test whether extracellular chloride had a direct effect on
depolarization-induced contraction, we did the following: Rabbit afferent
arterioles were microdissected, cannulated and perfused at 70 mmHg in a
bath with Ringers solution. After equilibration, the vessels were exposed
to 100 mM KCI for 45 sec. The bath was flushed with control solution, and
after 10 mm bath chloride, was exchanged with gluconatc. After 1 mm the
vessels were exposed to 100 mM KGluconate for 45 s. The experiments
were stored on videotape and images were later digitized and measured
with image analysis software. After exposure to high potassium chloride
the vessels (n = 6) contracted transiently from an average diameter of
13.7 0.8 jm to 0 ,am at a rate of 4.2 rm/s. The vessels were totally
occluded for a mean of 12.1 4.9 s, after which they returned towards
control. After 10 mm, the diameter was 13 0.8 .tm. Acute exchange of
bath chloride with gluconate did nothing to luminal diameter, and
subsequent introduction of 100 mM K had no effect either. We conclude
that acute removal of extracellular chloride blocks depolarization-induced
contraction in afferent arterioles. We suggest that a permeant anion is
necessary to allow influx of Ca2+ through the voltage-dependent chan-
nels.
Acute on chronic volume expansion natriuresis and the role of ANP. N.
Salipan-Moore, S. Mildenberger, N. Willis*, S. Reddy andA.Z. Gyo,y, Depts.
of Medicine University of Sydney and Renal Medicine, Royal North Shore
Hospital and St Leonards 2065, and *Royal Prince Alfred Hostipal, NSW
Australia. Previous experiments have shown that during acute volume
expansion (AcVE), infusion of Atrial Natriuretic Peptide (ANP) causes a
synergistic increase in Na excretion. In 32 rats we have now studied the
characteristics of the natriuresis of AeVE when superadded onto a chronic
salt loaded and volume expanded rat model (ChVE). The Figure shows
that rats on the high salt (HS) diet had significantly higher Na excretion in
the control period (p = 0.0031), but the response to AcVE was equal
(compare "3—1", p = 0.1322). The response to ANP was not different in
the two groups (p 0.0842), nor was the combined effect of ANP and
AeVE (total final natriuresis) different in the two groups (p = 0.1228).
FENa% (mean SE)
Normal salt High salt
1 Control 0.30 0.09 0.60 0.11
2 ANP 1.10 0.31 1.81 0.29
3 AcVE 5.94 0.51 6.60 0.54
4 AcVE + ANP 9.74 0.59 8.66 0.45
However the response to ANP in the presence of AeVE showed synergism
but only in the NS group ("2—1" vs "4—3", p = 0.0442, HS p = 0.6403). In
conscious rats arterial ANP was significantly lower in the HS than in the
NS rats (p = 0.0011), but during superadded AcVE the effect of HS
disappeared (p = 0.0650) although AeVE itself caused an increase in ANP(p = 0.0010) to comparable levels. In conclusion: (1) ChVE did not alter
the natriuretic response to AcVE or to ANP separately. (2) CIIVE
abolished the synergistic interaction between AeVE and ANP present in
the NS rats. (3) Synergism between ANP and AcVE depends on salt
status. (4) ChVE reduced baseline levels of ANP. (5) ANP levels increased
equally in response to AcVE in both groups. (6) Therefore, ANP seems to
be of more importance in the natriuretic response to acute VE than to
ChVE.
Detection and NO/cAMP-dependent dilatory actions of PTH-related
protein (PTHrP) in renal vasculature. 'T Massfelder, 2A.F. Stevart, 3K.
Endlich, 'C. Judes, and 'J.J. Helwig. 'Renal Cellular Physiology (CJF
INSERM), ULP, Strasbourg, France. 2Division of Endocrinology, West
Haven CT, USA. 3j. Physiologisches Institut, Universität Heidelberg, Ger-
many. PTHrP, initially described as the major factor responsible for
humoral hyperealcemia, was later shown to be produced in every smooth
muscles examined. We have previously shown that PTHrP is a renal
vasodilator and renin release stimulator. In the present work, immuno-
staining of human kidney, revealed the abundant presence of PTHrP in
epithelial glomerular cells, in media and intima of all vessels, and in
macula densa. In isolated perfused rabbit kidney (IPK), iO M Rp-
cAMPS, an inhibitor of protein kinase A, produced comparable inhibition
of 2.5 X iO M-forskolin (FSK)- and iO M-PTHrP-induced vasorelax-
ations. IPK vasorelaxation and renal arteriolar adenylyl cyclase stimula-
tion displayed comparable desensitization following exposure to PTHrP.
NO-synthase inhibition by L-NAME (l0 M), NO scavenging by an
imidazolineoxyl N-oxide (10 M) and guanylyl cyclase inhibition by
methylene blue (10—n M), decreased by 27 to 53%, PTHrP-induced IPK
vasorelaxation, abolished bradykinin (BK)-induced vasorelaxation and did
not affect FSK-induced vasorelaxation. The effects of Rp-eAMPS and
L-NAME were not additive. Damaging endothelium by either anti-factor
Vill-related antibody, gossypol or detergent, did not affect PTHrP- or
FSK-induced vasorelaxations hut reduced by 53 to 92% BK-induced
vasorelaxation. Also, endothelial damage did not alter the inhibitory
action of L-NAME on PTHrP-induced vasorelaxation. In conclusion,
PTFTrP is present in the human juxtaglomerular apparatus. Activation of
NO and cAMP pathways are directly linked to the renodilatory action of
PTHrP in a way that does not require an intact endothelium.
1786 Abstracts
Comparison of autonomic function pattern in hemodialysis-induced
collapses (C) with bradycardia and without heart rate (HR) changes.
Enzmann G., Bianco F., Panzeua G. - Serv. di Nefrologia e Dialisi, Trieste,
Italy. We studied 16 HD treatments—I per patient—complicated by C
(SAP < 95mm Hg plus a drop >=20 mm Hg from the initial value and/or
hypotension symptoms). Spectral analysis of HR variability (Welch
method) was performed every 2 mm. on a HR signal derived from an ECG
record (Berger algorithm, sampling frequency 5 Hz). The integral of the
power spectrum in the range of 0.02—0.15 Hz (LF) was considered as a
marker of both sympathetic (S) and parasympathetic (P) activity, and that
in the range of 0.2—0.35 Hz (HF) as a marker of sole P activity (units in
msec2* 10000). Moreover the ratio LF/HF was computed as an index of
sympatho-vagal balance (SVB). 5 were bradycardie C (group A: drop of
HR from base line > 20 hpm in less than 5 mm.). In the remaining 11 cases
HR changes from value recorded 10 mm. before the C were comprised
between —1.6 and +4.2 bpm (group B). Before C both LF and SVB
increased progressively in all cases, although in a quite different degree
among patients, displaying a pattern with brisk increments followed by
rapid drops. In group A LF (3.66 3.84at 0 mm. and 16.06 30.61 at 120
mm.) increased markedly just before the C (59.01 67.33; p = 0.062). In
2 eases this was the highest value recorded during the whole treatment
(>mean + 3 SD). During C the LF fell to a value of 12.91 11.68 (p =
0.062). The mean value of HF (2.35 1.88 at 0 mm. and 1.54 0.71 at 120
mm.) rose quickly from 0.89 0.53 6 mm. before to 14.94 21.05 at the
C (p = 0.062). In 2 cases this was the highest value observed during the
whole HD (>mean + 3 SD). The HF at the C was proportional to the LF
observed 8 mm. earlier (data normalized by division by patient mean;
HF =
—1.04 + 7.29*LF; r = 0.99; p < 0.05). The SVB (1.36 0.38 at 0
mm. and 12.13 22.78 at 120 mm.) fell from 6.81 3.492 mm. before to
2.45 3.06 (p = 0.062) during the C. Soon after plasma expander infusion
(PEI; Emagel 100 ml) both LF (54.43 46.56) and BSV (15.66 10.15;p = 0.062)) rose quickly, whereas HF fell again to values like those
observed before C (1.93 1.91 6 mm. after the start of infusion). In group
B LF (3.48 2.61 at 0 mm. and 10.49 8.48 at 120 mm.) reached a top
(20.72 28.3) 4 nun, before the C and fell to a value of 3.42 2.73 during
C (p < 0.02). On the other hand the HF didn't show significant changes:
0 mm. 0.95 0.98, 120 mm. 6.46 13.06, 6 ml bef. C 3.89 8.91 and
5.04 8.86 at the time of C. The SVB rose from 4.55 2.93 at 0 mm. to
9.76 9.54 at 120 mm. and 11.89 18.96 4 mm. before the C; then it
dropped to 2.71 3.52 (p 0.054) during the C. After PEI both LF
(13.15 14.11; p = 0.062) and SVB (9.65 13.7) rose again. In
conclusion during all C we studied the S tone drop abruptly after a phase
of intense activation. In group A the latter was stronger and there was
during C a rise of P tone proportional to the preceding S activation. The
fact that PEI gave rise to a prompt recovery of S drive (and a fall of P
activation, if present) suggest that we are dealing with an inhibitory reflex
triggered by hypovolemia.
Membranous nephropaty (MN): effects of steroid pulse therapy on the
modulation of cellular adhesion molecules and platelet-leukocyte aggre-
gates. Stuard S., Palmieri P.F., *Lattanzio G., *Angelucci D., Albertazzi A.
Institute of Nephrology, 5lnstitute of Pathology, University of Chieti, Italy.
Previous studies demonstrated that leukocyte-endothelial cell interactions
arc mediated by adhesion molecules on cell surface: sialylLewisx (CDI5s)
is involved in rolling of leukocytes on endothelial cells, whereas CR3
(CD1Ib/CDI8) is responsible of their strong adhesion. Moreover, CDI5s
is the ligand of P-selectin (CD62P) which is expressed on platelets after
their activation. Aim of our study was to evaluate the impact of steroid
pulse therapy (methilprednisolone (MP), I g/day for 3 days) on leukocyte
adhesiveness and platelet-leukocyte aggregates (% of leukocytes
CD62P+) in 10 patients affected by MN, istologically diagnosed. By means
of flow cytometry techniques, we studied the mean fluorescence intensity
(MFI) of CDI5s and CR3 on both neutrophils and monocytes and their
aggregation to platelets. Neutrophils and monocytes were identified using
the specific markers CD15 and CDI4, respectively. Adhesion molecules
and platelet-leukocyte aggregates were evaluated at different time points:
before and 1, 2,4 and 8 hours (h) after the first MP bolos, before and alter
1 h the second and third bolus and 24 h after the last bolus, respectively.
Our preliminary data indicate that MFI of CdlSs on neutrophil and
monocyte cells, when compared to basal values, slowly decreased I h after
the first pulse reaching the minimal values 24 h after the last holus. MFI
of CR3 on the same cells, when compared to basal values, decreased 4 Ii
after the first bolus persisting reduced 24 h after the last holus. The
percentage of platelet-leukocyte aggregates (significantly higher when
compared to normal subjects), reached the normal values 2 h after the first
holus and persisted reduced 24 h after the last holus. Our preliminary
results suggest that pulse steroid therapy could modulate leukocytc-
endothelial cell interactions and platelet-leukoeyte aggregation during
membranous nephropathy contributing to inhibit the progression of renal
tissue damage.
Apoptotic tubular cell death in acute renal allograft rejection. if.
Weening', P.C. Weve,2-', J. Aten', Ri. Rentenaar', C.E. Hack4, G. Koop-
man', R.J.M. ten Berge2_?. 'Department of Pathology, 2Renal Transplant Unit
and 'Clinical and Laboratory Immunology Unit, Department of Internal
Medicine, Academic Medical Center and 4Lahoratoiy Jbr Experimental and
Clinical Immunology, University of Amsterdam, Amsterdam, The Nether-
lands. Tubular cells are major targets in acute renal allograft rejection
(AR) and induction of apoptosis might he an important effector mecha-
nism in tubular cell destruction. Therefore, we investigated the occurrence
of apoptosis in tubular cells by an in situ end-labeling method in 10 renal
biopsies obtained from transplant recipients during an episode of AR.
Two renal allograft biopsies obtained from patients with uncomplicated
clinical course and normal renal tissue present in nephrectomy specimens
from 4 patients with renal adenoearcinoma served as control specimens.
Furthermore, interstitial infiltration by granzyme B (GrB) lymphocytes
and CD68 macrophages was studied by immunohistoehemical methods,
because both cell types have been shown capable of inducing apoptosis.
Additional immunohistochemical studies were performed to analyze
tubular expression patterns of the apoptosis-related genes p53, Bcl-2 and
Bax. Apoptotic cells and apoptotic bodies were detected only in tubular
epithelia and tubular lumina of AR biopsies. The occurrence of apoptotic
tubular cell death was associated with interstitial infiltration by large
numbers of GrB lymphocytes and CD68 macrophages, an up-regula-
tion of nuclear p53 expression and a shift in the ratio of Bcl-2 to Bax in
favour of Bax, pointing to an increased sensitivity of tubular epithelia to
induction of apoptosis. Together, these observations suggest that induc-
tion of apoptotic tubular cell death is an important effeetor mechanism in
AR. Infiltration of the allograft by both GrB' lymphocytes and CD68
macrophages as well as the intragraft expression of several apoptosis-
related genes indicate that the observed apoptosis is induced through
several complementary pathways.
Three-dimensional aggregates and two-dimensional monolayers of re-
nal tubular epithelial cells show differences in morphology and integrin
expression. Alison Reith and Stewart Fleming, Department of Pathology,
University of Edinburgh, Teviot Place, Edinburgh, U.K. Renal cyst formation
has been attributed to abnormalities in renal epithelial cell proliferation,
accumulation of fluid within the cyst cavity and remodeling of extracellular
matrix (ECM). Tubular epithelial cells (TEC) were isolated from kidney
obtained at nephreetomy. Primary cultures of these cells grow as a
monolayer with a fusiform, polygonal morphology. TEC form three-
dimensional aggregates when they are prevented from anchoring onto
plastic. This is achieved by culturing them on an overlay of agar. TEC
aggregates (30—100 jim diameter) exhibit several of the properties of renal
cysts including the presence of a lumen within many of the aggregates.
Immunohistochemical-staining of these TEC aggregates showed cytoplas-
mic staining for the ECM proteins laminin, fibronectin and type IV
collagen, demonstrating that these cells produce ECM proteins. Integrins,
which bind the ECM proteins to the cell surface, were also studied. In the
TEC aggregates 1, csv and o3 integrins were detected. In contrast o2, a3,
av and l were detected in monolayers of TEC. o5 staining was negative
for both aggregates and monolayers of TEC. o31 binds laminin, fibronec-
tin and type IV collagen, which were all detected in the TEC aggregates,
and is believed to be involved in cell-cell interactions. avl is recognized
as a receptor for fibronectin. TEC aggregates provide an in vitro model for
studying the relationship between renal TEC and their ECM.
Effect of salt intake on cyclosporin A-induced P-glycoprotein expression
in rat peripheral lymphocytes. O'Vaiie F., Andti jar M., Ram frez C., Revelle,c
F., Gó,nez-Morale,c M., Aguillar M., 0/mo A., Arrehola P., GarcIa-Chicano
Mi., del Moral R. G. Department of Pathology, School of Medicine and
Universitaiy Hospital, Granada, Spain. Glycoprotein P170 (P-gp) is a
detoxicant system related wmth the multidrug resistance (MDR) of certain
tumors to anticancer treatments. It expels hydrophobic substances from
the cell, including ehemotherapeutic agents and immunosuppressants like
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yclosporin A(CsA). Exposure of the renal parenchyma to therapeutic
doses of CsA induces an overexpression of P-gp in this tissue which is in
turn associated with the presence of deposits of the drug. We developed
a chronic CsA toxicity model in Sprague-Dawley rats treated with 25
mg/kg/d of CsA for 2 months, employing both a standard maintenance diet
and a sodium-free one. Using flow cytometly and an indirect immunoflu-
orescence technique (monoclonal antibody JSBI against P-gp), we studied
the percentage of positive cells and the mean fluorescence channel in
peripheral lymphocytes. Controls were treated with Propilenglycol (PLG)
and sodium chloride (SC). Positive lymphocytes were observed in all
experimental groups, with a markedly greater percentage (61.325%) and
mean fluorescence channel (15.325) (ANOVA1 p < 0.001 and p < 0.05,
respectively) in the CsA-treated group on maintenance diet. Most of the
groups on sodium free diet presented lower values of both parameters
than did the groups on standard diet. In conclusion, it has been demon-
strated that CsA treatment with normal diet significantly increases induc-
tion of the expression of P-gp in the circulating lymphocytes of rats. These
results suggest a possible osmotic induction effect of diets with normal
sodium content, and a potential beneficial effect of salt restriction on
transplant patients.
IL-12, IFN-y and TNF-s promote T cell-mediated autoimmune tubu-
lointerstitial nephritis (TIN) and tubular CD44 expression in kdkd mice.
V Sibalic', X Fan' and R.P. Wflthrich"2. 'Physiological Institute and
2Division of Nephrolo, University of Zurich, Switzerland. The pathogenesis
of autoimmune TIN is not well understood. To investigate alterations in
the cytokine network in TIN we have examined renal cytokine production
in CBAJCa-kdkd mice, a spontaneous hereditary model of TIN. RNA
extracted from kdkd kidneys at various disease stages was analyzed by
RT-PCR using eytokine-specific primers. Compared with constant consti-
tutive GAPDH transcription, mRNA levels encoding IL-12 (p35 and p40
subunits) increase 3—4x in parallel with histologically assessed disease
activity. The enhanced IL-12 production in kdkd kidneys correlates with
increased renal IFN--y transcription. IL-12 and IFN--y transcription peaks
around 3—5 month of age and decreases again in more severely damaged
kidneys. Transcripts encoding TNF-a are also increased severalfold in
diseased kdkd kidneys. In contrast, IL-6 and TNF- transcript levels do
not change significantly. By immunohistology Thy-i positive T cells and
mononuclear cells arc present abundantly in TIN lesions. CD44, a marker
of inflammation is expressed de novo by tubular epithelial cells in areas of
cortical tubular injury, but not in normal control kidneys. By RT-PCR,
transcripts encoding standard and variant forms of CD44 are increased in
kdkd mice with TIN. In conclusion, TIN in kdkd mice is characterized by
abundant IL-12, IFN-y and TNF-cs expression. IL-12 induced upregula-
fion of IFN-y could be a key event in the pathogenesis of this disease,
promoting MHC class I and II expression, antigen presentation and
cytotoxicity. Furthermore, cytokine-induced tubular CD44 may modulate
the tubulointerstitial inflammatory response.
CyA and FK506 but not rapamycin exacerbate experimental vasculitis:
role of Thl/Th2 cytokines F.J. Qasim and K Gillespie. Dept. of Medicine,
Addenbrooke's Hospital, Cambridge. The anti-Thi action of FK506 and
yA in prevention of transplant rejection is primarily due to blocking
transcription of the 1L2 gene whereas rapamycin acts at a post transerip-
tional level. The effect of CyA on HgC12-induced autoimmunity in the BN
rat depends on timing of administration of CyA in relation to HgCl2
injection: given "late" (i.e. after HgCI2 injections), CyA exacerbated
vasculitis but reduecd IgE titre (a marker of 1L4/Th2 cell activity). We now
show that FKSO6 also exacerbates vaseulitis when given "late" whilst
rapamycin has no significant effect. FK506 and Rapa suppressed IgE more
potently than (yA. To examine whether these findings related to a
differential effect on Thl/Th2 cell activity, RT-PCR assays were used to
determine expression of mRNA for 1L2, IFN-gamma and 1L4, as well as
IL6 and IL1O. Preliminary data show that animals treated with yA "late"
had reduced mRNA levels for IFN-gamma but not for 1L2, ILIO or 1L4
compared with controls. FK506 treated animals had no detectable mRNA
for 1L2, 1L4 or IL1O but IFN-gamma and 1L6 mRNA were similar to
controls. Rapa treated animals had reduced mRNA for 11.4 but not for
other cytokines assayed. The effect of FK506 and Rapa on IgE can
therefore be explained by reduced 11.4 due to decreased gene transcrip-
tion. CyA, however, must be affecting igE production otherwise, perhaps
blocking 1L4 translation or action or inhibiting the CD4O/CD4O ligand
interaction required for IgE production. Exacerbation of vasculitis by
FK506 may be related to loss of the antiinflammatory IL1O whereas we
suggest that the effect of CyA is due to selective loss of regulatory Thi
(IFN-gamma) activity.
Role of T lymphocytes in glomerulonephritis*. Heinfried H. Radeke,
Paul V. Lehmann, Janet Robinson, Alexey Karulin, Steven N. Emancipator
and Magdalena Taiy-Lehmann, Case Western Reserve University, Dept.
Pathology, Cleveland, OH 44106, U.S.A. Glomerulonephritis (GN) results
from immune complex deposition in the kidney. The classical view is that
subsequent complement fixation and downstream, non-specific inflamma-
tory reactions are key to the development of the glomerular pathology
immunopathology. We are considering an alternate pathomechanism.
Along with the deposition of the complexes, antigen is delivered to the
mesangium resulting in MHC class II restricted presentation of the
antigen to specific T cells. We argue that in an immune competent host,
the production of antigen specific antibodies necessarily includes the
induction of an antigen specific, T cell mediated immune response. Thus,
antigen presention in the glomeruli may trigger a T cell mediated
DTH-like local injury. We are currently investigating this hypothesis by
gradually reconstituting the components of such a response in immuno-
deficient SCID mice, that lack T or B cells of their own, but are fully
functional in the non-lymphoid compartment. The following components
are being used: 1) Antigen, ovalbumin (OVA), crosslinked (XL) and sized
by a FPLC superose 6 separation to 150—300 kDa. By immunofluores-
cencc examination of cryosections we have shown that the antigen
exclusively targets to the mesangium without inducing histopathological
changes. 2) We are delivering pre-formed OVA immune complexes or
generate immune complexes in situ by injecting OVA-XL followed by
OVA-specific antibodies. This protocol permits to test the impact of
immune complexes, in the absence of T cell reactivity. 3) As the final step
in the reconstitution we are adding to the system OVA-specific T cells that
represent either Thi or Th2 clones or polarized OVA-specific TCR
transgenic T lymphocytes. We will present data reporting on the progress
we made in this reconstitutive GN model. *) funded by DFG-grant Ra
525/4—i
The tubular site of action of furosemide studied with the technique of
microinjection. G. Romano, E. Federico, G. Favret, E. Bartoli. Department
of Internal Medicine, University of Udine, Italy. Furosemide (F) completely
blocks Henle's loop Na' transport. The proximal effect of the drug is
controversial. We studied the tubular site of F action with the technique
of diuretic microinjection (MIJ) into single tubules of the rat kidney.
When the MIJ was performed into early proximal convolutiones (EP), the
samples were collected at the last proximal site (LP) to measure changes
in proximal percent reabsorption (PR). Changes in distal PR were
recorded by LP MIJ and early distal tubule (ED) collections. In 51 ED
measurements nephron filtration rate (SNGFR) was 33 3 nI/mm and PR
80 3% before continuous MIJ of F 100 mg/I at 0.40 0.06 nI/mm. After
MIJ, while SNGFR was unmodified (33 3, p > 0.86), PR fell to 74 4%
(p < 0.005). In 43 LP measurements SNGFR was 34 3 nI/mm and PR
70 3 before continuous MIJ of F 100 mg/I at 0.45 0.04 nI/mm. After
MIJ both, SNGFR (35 4 nI/mm) and PR (73 3) were unchanged (p>
0.6, p > 0.3). The proximal MIJ study was repeated by using the carbonic
anhydrase inhibitor dichiorphenamide (DCP) 10 mg/I in the microinject-
ate. During injection into EP of DCP, SNGFR remained unchanged, while
PR fell from 63 5 to 45 7%, p < 0.03. Thus our data demonstrate that
this technique can detect changes in proximal reabsorption. Furosemide
does not influence proximal tubular transport even at the endoluminal
concentration of 3-10 M/I. The fall in distal resorption with F can be
explained by the obliteration of the Osmotic gradient between tubular fluid
and blood along the distal convoluted tubule, induced by the diuretic.
Regulation of trafficking of the Na/glucose cotransporter (SGLTI) in
Xenopus laevis oocytes. Jochen R. Hirsch, Donald D.F. Loo*, Ernest M.
Wright*. Med. Poliklinik, Exp. IVephrologie, Munster, Gennany, * Dep. of
Physiology, UCLA, I.os Angeles, USA. To investigate the regulation of
SGLT1 by protein kinases and neurotoxins we expressed rabbit and
human SGLTI in Xenopus leavis oocytes and monitored transport
kinetics, the number of plasma membrane transporters, and the net rate of
insertion/retrieval of vesicles into/from the plasma membrane with the 2
electrode voltage clamp method. Activation of PKA by 0.1 mM 8-Br..
cAMP increased the maximum rate of transport (28 4%, n = 10), and
activation of PKC by 1 zM dioctanoylglycerol (DOG) reduced the
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maximum rate (—51 5%, n = 13)in rabbit SGLTI. These changes were
proportional to changes in number of transporters and in plasma mem-
brane area. This suggests that protein kinases regulate SGLT1 by altering
the delivery and retrieval of SGLT1 proteins in the membrane. The
regulatory effect of protein kinases can be blocked by tetanus- and
botulinumtoxin (2—10 jrM each), which are known to cleave vesicle
associated membrane proteins (VAMP's) such as synaptobrevin. Further-
more, the regulatory effect depends on the sequence of the expressed
protein, since the trafficking of rabbit and human SGLT1 (85% identity,
94% similarity) is regulated in opposite directions by DOG. Thus, we
conclude that the information used by protein kinases to regulate the
trafficking of these transport proteins is contained in the structure itself.
Similar studies with rat SGLT1, mouse taurine (TauTi) and human
dipeptide (PepTi) transporters demonstrate comparable effects of protein
kinases on the regulation of these Na -dependent transport proteins.
Regulation of capacitative Ca2 influx by high glucose in cultured rat
mesangial cells (MC). Paolo Menè, Giulio A. Cinotti and Francesco
Pugliese, Dept. of Medicine, Div. of Nephrology, University of Rome, Italy. In
cultured MC, capacitative Ca2' influx via a Ca2 release-activated chan-
nel (iCRAC) is typically potentiated by vasoconstrictors that mobilize
Ca2' from intracellular stores, and inhibited by protein kinase C (PKC).
MC grown in high glucose as a model of the diabetic microenvironment,
display impaired phospholipase C/Ca2 signalling in response to vasocon-
strictors, likely due to downregulation by elevated PKC activity. Since
iCRAC might be relevant to free cytosolic Ca2' ([Ca2j1) regulation in
contractile cells, we assessed Ca2 influx by microfluorometry of fura-2-
loaded rat MC maintained for 5 days in normal (5.5 mM, NG) or high
glucose (30 mM, HG). The addition of 1—10 mM Ca2' to NG cells
equilibrated in Ca2 -free media induced immediate Ca2' influx, with a
plateau of 175 50 and 378 114 nM, respectively. Basal influx was
reduced in HG cells, to 88 8 and 145 17 nM [Ca2 ' (1—10 mM Ca2,
p < 0.01, n = 9—12). Equimolar [-glucose had no effects on Ca2 influx,
indicating a non-osmotic mechanism. Arginine vasopressin (10 uM)
elicited weaker release of stored Ca2 and subsequent influx in HG cells
(191 33 vs 133 24 nM, 400 76 vs 260 33 nM, 1—10 mM Ca2,
NG/HG, p < 0.05, n = 12). This effect of HG was confirmed by
Mn2tquenehing of fura-2, indicating reduced entry of divalent cations via
the capacitative pathway. PKC inhibition by staurosporin, H-7 or 24-hr
downregulation with phorbol myristate acetate restored normal capacita-
tive Ca2 influx in HG cells. In summary, inhibition of iCRAC by HG
contributes to reduced MC [Ca21 responsiveness to vasoconstrictors, by
a PKC-dependent mechanism. This event may underlie the glomerular
hemodynamic changes often observed in the early stages of diabetes
mellitus.
Nucleoside-analogs used in the antiviral therapy block volume-acti-
vated chloride channels. M. Gschwentner, A. Schmarda, A. Susanna, U.O.
Nagi, A. Laich, P. Deetjen and M. Paulmichi. Department of Physiology,
University of lnnsbruck, A-6020, Austria, Europe. Antiviral drugs like AZT
or acyclovir are generally used in the therapy of viral infections like human
immunodeficiency virus (HIV) or herpes simplex virus (HSV). Using
eleetrophysiological methods we found that these substances are able to
block the swelling-induced chloride current (') in NIH 3T3 fibroblast
and human T-cell lymphoma cells (H9). We found as being identical to
'ci,,, a chloride channel cloned from MDCK cells. Under hypotonic
conditions a chloride current (1(,) of + 1473 104 pA (+40 mV; n = 44)
can be measured in flhrohlasts. AZT reduces t-1 half maximally (IC50) at
an extracellular concentration of 20 1.tM. Similarly, acyclovir blocks with
an IC51, of 10 j.M. Gancielovir and the nucleotide TDP arc without any
effect on It., at concentrations up to 1 and 0.1 mM respectively. In the
presence of 0.1 mM TDP the addition of AZT in a concentration of 0.1
mM has virtually no effect on In the same cell, after omission of TDP
the nucleoside analogue AZT is again able to impede l. These experi-
ments suggest that TDP is able to bind to the putative nucleotide binding
site of the It,,, protein and competitively prevents the binding of AZT and
thus its blocking effect on 1.,. 1'-cells are the major target of HIV. Here we
show that AZT and acyclovir are able to block t, in H9 cells at similar
extracellular concentrations as established for fibroblasts. In conclusion,
AZT as well as acyclovir directly interfere with swelling-induced chloride
channels and lead to a reduction of the measured current.
human collecting duct (HCD) cells have basolateral and apical
Na+/H+ exchangers with different characteristics. Guerra L., Di Sole F.,
Reshkin S.J., 'Ronco P.M., Casavola V. Institute of General Physiology, Bad,
Italy. *INSERM U64, Hôpital Tenon, Paris, France. Based on biochemical
and pharmacological properties some cells have been shown to express
more than one isoform of the Na /H exchanger that have different
physiological roles. A new cell line derived from the cortical collecting
duct of human kidney (HCD) has been recently developed (Kid. mt. 1995,
47/1310). The present study was undertaken to describe the distribution of
Na/H' exchangers in HCD cell monolayers. To this end Na/H
antiport activity was assayed using fluorescence measurements of pHi in
HCD cells grown on permeable support. Monolayers were mounted in a
cuvette that contains two fluid compartments functionally separated by the
monolayer thus making it possible to independently measure Na/H
antiport activity on either the apical or hasolateral surface. We provide
evidence that HCD cell monolayers express Na'7H exchange activities in
the apical as well as basolateral membrane domains. The two Na/H
exchangers have similar Km's for external sodium (65 mM) but different
sensitivity to DMA addition (Ki = 0.17 sM for the basolateral Na'7H'
exchanger vs 0.68 M for the apical one). Forskolin, an agent that
stimulates cAMP production, significantly inhibited the apical Na/H'
exchanger (—2.4.3 3%, n = 5 p < 0.001) while having no significant
effect on basolateral Na/H exchange activity (—8.2 4.2%, n = 4 N.S.).
Stimulation of protein kinase C by a phorbol ester (TPA) slightly but
significantly inhibited the basolateral Na'7H exchanger (—6.6 1.6%
p < 0.01) while stimulating the apical one (+9 0.4% p < 0.01). Our
results indicate that the apical and basolateral domains of HCD cells have
two different Na/H activities.
Lack of effect of luminal HgCL2 on fluid reabsorptive rate (J,,) in the
PCT of the anesthetized rat. M. Wareing, M.F. Cockbum and R. Green.
School of Biological Sciences, University of Manchester, U.K The propor-
tion of PCT water reabsorption that occurs via trans-and paracellular
routes is still unclear. A membrane water channel, Aquaporin 1 (AQPI)
has been shown to be expressed in apical and basal membranes of PCT
cells (Agre et al, 1993). We have used HgCl2, an inhibitor of AQPI, to
assess whether these channels represent a route for PCT water reabsorp-
tion. Male, Spraguc-Dawley, rats (210—265 g) were anaesthetized with
thiopental (100—105 mg,Kg' I.P.) and prepared for microperfusion(Green et al, 1974), PCT's were perfused at 25 nbmin with a physiolog-
ical solution (in mmol.V'; 151 NaCI, 5.4 NaHCO3, 5.4 KCI, 0.54 CaCI2
and [3H1-inulin at 50 1rCbml', pH 6.8) or with a solution to which HgCl2
(550 or 500 JLmoH ') had been added. J was calculated by measuring
[3H]-inulin concentration in collected fluid and perfusate. Tubule lengths
were measured from silicone rubber casts. Statistical significance was
assessed using ANOVA and Scheffe's post hoe test (P < 0.05). Reabsorp-
tion from control tubules was 2.70 0.60 nbmm 'min' (mean SEM,
n = 9). Data for tubules perfused with HgCI2 were 2.21 0.16
nbmmmin', (n = 11), 2.45 0.12 nlmmmin', (n = 6) and 3.220.46 nbmm min, (n = 8) following addition of 550 or 500 mobL
HgCl2 respectively. These data suggest that water reabsorption from the
PCT of the anesthetized rat is not significantly affected by the addition of
HgCI2. We gratefully acknowledge the support of the Wellcome Trust.
References. Agre, P, Preston, GM, Smith, BL, et al (1993). Am. J. Physiol.
265, F463—476. Green, R, Windhager, EE & Giebisch, G (1974). Am. J.
Physiol. 226, 265—276.
Peritoneal permeability in rats with peritonitis-electrophysiological
analysis in vitro. Simon M., Wieczorowska-Tobis K., Pawlik-Juzków H.
Department of Pathophysiology, University of Medical Sciences, Poznan,
Poland. Peritonitis is one of severe complications in patients Ofl peritoneal
dialysis. The permeability of the peritoneum to the solutes during perito-
nitis is increased. The model of peritoneal dialysis in rats was previously
presented. The aim of the study was the electrophysiological analysis of
the peritoneal permeability in chronically dialyzed rats with peritonitis.
Our studies were done on the pieces of parietal peritoneum of diaphragm
which were isolated from the male Wistar rats weighting 400—450g. 8 rats
were dialyzed daily for I month with 4.25% Dianeal. The second group
was composed of 12 animals which had spontaneous peritonitis during
peritoneal dialysis. 10 control rats were not subject to catheter insertion
and not dialyzed at all. After the isolation of the piece of diaphragm from
every rat, it was mounted into Using chamber. The potential difference
(PD) and electrical resistance (R) of peritoneal were measured. There
were no statistically significant differences of the PD values between the
groups. The decrease of the resistance of peritoneum during peritonitis
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was caused by the lower resistance of mesothelium. The mean and SEM
of resistance of interstitium and mesothelial cells monolayer are summa-
rized as follows (*p < 0.01 vs. control):
Control (nondialysed rats)
Rats dialysed for 1 month
with 4.25% Dianeal
Rats with peritonitis
R of the
interstitium
Our results show that peritoneal dialysis with peritonitis incrcases the
permeability of mesothelium to ions which can he determined by changes
in electrophysiological parameters.
Regulation of Ca2 and Mg2 reabsorption in the mouse cortical thick
ascending limb of henle's loop (CTAL) by low magnesium diet and
metabolic alcalosis. A. Di Stefano, E. Desfleurs, G. Moine, S. Pajaud, C. de
Rouffignac, M. Wittner. CEA/Saclay, Dept de Biologic Cellulaire et Mo/ecu-
laire, 91191 Gif sur Yvette, France. Former studies from our laboratory
have shown that Ca2 and Mg2 reabsorption in the mouse cortical thick
ascending limb of Henlc's loop is a passive, paracellular process driven by
the transepithelial voltage (Vte). The passive permeability of the epithe-
hum is enhanced by peptide hormones. The present study was aimed to
investigate whether divalent cation reabsorption in the cTAL is influenced
by Mg2 diet and metabolic alcalosis. Male mice, aged of 8 weeks, were
either fed with a low Mg2 diet for two days or placed in metabolic
alcalosis by adding 20 moH NaHCO1 to the drinking water for three
days. After these treatments the kidney was preleaved and the microdis-
sected tubules were perfused in vitro. Transepithelial ion net fluxes (J,
pmolmin 'mm ') were measured by electron microprobe analysis.
Clearance experiments performed on the low Mg2 diet group showed
that after two days the urinary excretion of Ca2 and Mg2 was signifi-
cantly reduced without concomitant changes in calcemia and magnesemia.
Net flux measurements in microperfused tubules showed that both low
Mg2 diet and metabolic alcalosis induced a long lasting increase in
transepithelial Ca2 and Mg2 reabsorption in the cTAL. After low Mg2
diet, Ca had increased from 1.32 0.09 to 2.29 0.35 and Mg from
0.70 0.11 to 0.70 0.19. In the metabolic alcalosis group, J, had
increased from 0.99 0.10 to 1.57 0.09 and Mg from 0.47 0.06 to
0.89 0.06. Increases in J, and were observed without concomitant
changes of V,. These results suggest that divalent cation reabsorption in
the cTAL is an inductive process which can be enhanced by low Mg2 diet
and metabolic alcalosis. The molecular basis of these transport processes
has to be identified.
Transfection of ok-cells with rat renal Na/P1-cotransporter (NaPi-2):
functional and morphological studies. M. Pfister, S. Quabiu J. Forgo, M.
Lötscher, J. Biber and H. Murer, Department of Physiology, University of
Zurich. A eDNA related to rat proximal tubular Na/P-cotransport
(NaPi-2) has been stably transfected into OK-cells by the use of a
dexamethasone inducible vector (pLK-neo). Stably transfected OK-cells
have been screened for expression of the NaPi-2 protein by immunohiots
using an anti-NaPi-2 antiserum. Several clones were identified in which
expression of the NaPi-2 protein was highly dependent on dexamethasone;
no NaPi-2 related immuno-reaction was detected in cells transfected with
empty vector or in untransfected cells. In transfectcd OK-cells dexameth-
asone (20 hrs, 1 fLM) led to an approx. two-fold increase of Na-dependent
P1-transport. In non-transfectcd and control-transfected cells dexametha-
sone had hardly any effect on Na/P1-cotransport (NaPi-4). Parathyroidhor-
mone (PTH, 3 hrs, 10 M), inhibited the intrinsic as well as the
exogenous Na/P1-cotransport. This suggests that the dexamethasone in-
ducible Na/Pi-cotransport (NaPi-2 related) is PTH-rcgulated as is the
intrinsic NaPi-4 related Na/P1-cotransport. Localization of dcxamethasone
induced NaPi-2 protein by immunofluorescence revealed expression of the
NaPi-2 protein in distinct clusters at the apical membrane. Double
staining with fluorescent-labeled phalloidin demonstrated high abundance
of actin in the same clusters. Moreover scanning electron microscopy
demonstrated expression of microvillar structures in a pattern which is
very reminiscent of the immunofluorescent appearance of NaPi-2 and
actin. These studies suggest that the insertion of the NaPi-2 protein into
the apical membrane of OK-cells is dependent on the interaction of
cytoskeletal elements such as aetin or (an) associated protein(s) thereof.
Expression of rat renal Na/Cotransport of phosphate and sulfate in Sf9
insect cells. M. Fucentese, K Winterhalte,; H. Murer, I. Biber, Institute of
Physiology, University of Zurich, Switzerland. Two Na-dependent cotrans-
port systems (NaPi-2 for phosphate and NaSi-1 for sulfate) have recently
been identified which encode proteins expressed in the apical membrane
of proximal tubular cells. To make the cotransporters available for
functional and structural studies, the NaPi-2 and NaSi-1 proteins have
been expressed in Sf9 insect cells using a recombinant baculovirus. Sf9
cells infected with NaPi-2 (or at the C-terminus tagged with 6 histidine
residues) expressed functional Na/P1-cotransport up to 20- to 50-fold
higher compared to non-infected cells. Transport of phosphate in infected
cells was highly dependent on sodium, exhibited a Km for P of 0.12 mM
and an apparent Km for Na of 63 mM (Hill coefficient of approximately 3)
and was stimulated by an alkaline external pH. Infected cells expressed a
polypeptide of 65 kDa representing a nonglycosylated form of the 85 kDa
mature NaPi-2 as present in proximal tubular brush-border membranes.
Similarly, Sf9 insect cells infected with a Na/sulfate cotransporter (NaSi-
1,6 His tagged at the C-terminus) expressed up to 20-fold higher Na/S04
cotransport compared to non-infected cells exhibiting a Km (SO42) of
0.45 mM and a Km (Na) of around 50 mM (Hill coefficient > 2). These
studies demonstrate that proximal tubular apical Na-dependent cotrans-
porters for P1 and sulfate can be successfully expressed in Sf9 cells with
characteristics similar to that described in isolated brush-border mem-
branes and similar to that described in oocytes of Xenopus laevis injected
with corresponding cRNA's. To make NaPi-2 and NaSi-1 cotransporters
available for further functional and structural studies, histidine-tagged
cotransporter proteins were solubilized and purified under non-denatur-
ing conditions by a single-step affinity chromatography using Ni2-
Sepharose.
Effects of cyclosporin a on transepithelial resistances in MDCK and
LLC-PK1 renal cell lines. Clarke, H., and Ryan, M.P. Department of
Pharmacology, University College Dublin, Dublin 4, Ireland. The immuno-
suppressive drug cyclosporine A (CsA) exhibits significant nephrotoxicity.
While vascular disturbances may be involved in the early changes pro-
duced in vivo during CsA ncphrotoxicity there is also some evidence for
direct tubular involvement. We have previously established an in viva
model of CsA nephrotoxicity in rats in which enhanced urinary magne-
sium (Mg) excretion was detected indicating CsA-induced alteration in
renal Mg handling. Mg wasting may be a very significant component of the
nephrotoxicity induced by CsA. To explore possible mechanisms of CsA
effects on renal Mg handling, we established cell culture models using
LLC-PK1 and MDCK cells grown on microporous membranes. Transep-
ithehial resistance (TER) measurements were taken to study the possible
effects of CsA-induced changes in tight junction permeability. In MDCK
cells, TER increased significantly after 12 hours treatment with 42 j.M
CsA. After 24 hours, TER increased significantly at Concentrations of 42
1rM and 4.2 jrM CsA. After 48 hours, resistance was seen to increase
significantly at 420 nM CsA, the lowest concentration of drug used. No
significant differences were noted in resistances of LLC-PK, cells treated
with the same concentration of CsA for similar time periods. These
findings indicating an increase TER in MDCK cells after exposure to CsA
may provide a possible mechanism to explain the increased renal excretion
of Mg following CsA treatment. If similar changes occur in vivo, the
paracellular transport of Mg would be reduced and could result in
enhanced urinary excretion of Mg.
Acute effects of aldosterone on Na/H exchange in rat kidney cortical
collecting duct. M. Elhamri and S.]. White, Department of Biomedical
Science, Sheffield University, Sheffield, SlO 2TN. Elevated levels of plasma
aldosteronc are associated with increased sodium reabsorption and potas-
sium secretion by the cortical collecting duet (CCD). Experiments on
amphibian cells suggest that changes in intracellular pH may be an
important intermediary in the cellular response to aldosterone (Oher-
leithner et al, 1987). However, whether such events occur in mammalian
distal nephron is not known. The present study seeks to determine the
effect of aldosteronc on intracellular pH (pHi) under nominal HCO1 -free
conditions. Microdissected CCDs immobilized by a glass holding pipette
were incubated in HEPES buffer, pH 7.4 at 37°C and the Na/h1 activity
was determined before and after the application of aldosterone. The
62.2 4.6
54.9 4.3
R of the
mesothehium
24.7 8.5
19.5 2.0
51.6 4.3 12.4 1.2
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effects of aldosterone on pHi was continuously monitored by spectroflu-
orometry using the pH-sensitive dye BCECF. The steady state pHi was
7.05 0.05 (n = 4). Addition of aldosterone (mM) resulted in a small
acidification (pHi = 7.00 0.06, n = 4; N.S) within 30—60 sec. This
acidification was followed by a recovery and subsequent alkalinization
(pHi = 7.11 0.05, n = 4: p < 0.05 paired student t-tcst). The
alkalinization was maintained after the removal of aldosterone, and
continued to increase over the next 30 minutes (pHi = 7.17 0.04, n =
4:p < 0.05). Compared to control, the rate of recovery of pHi from NH4CI
induced acid-load was significantly higher following aldosterone treatment
(dpH/dt = 1.07 0.24 vs 1.8 0.35) X iO pH/see, (n = 4: p < 0.05)
probably by an activation of Na/H exchanger. Addition of spironolac-
tone prevented the aldosterone induced alkalinization suggesting that the
occupation of mineralocorticoid receptors was essential for aldosterone
actions. Whether the glucocorticoid receptors are implicated in the
aldosterone effects or not, are under investigation. References: Ober-
leithner, H., Wcigt, M., Westphale, H.J., and W. Wang. Proc. NatI. Acad.
Sci. USA (1987) 84: 1464—1468.
Role of C1-HC03 and Na-H exchangers in intracellular pH
recovery in RBC of patients with chronic renal failure. Cantaro S., Calh L.,
Marcon R., Milan Manani S., Antonello A., Favaro S. and D'Angelo A.
Institute of Internal Medicine, Division of Nephrology 1, University of
Padova, Padova, Italy. In metabolic acidoses and in chronic renal failure
(CRF) in particular, Na-H exchanger is hyperactive in the attempt to
keep pH, normal, and we recently showed also evidences of a hyperactivity
of anion exchanger that could cooperate with Na-H antiporter. While
it is known that hyperactivity of Na-H antiporter is due to an absolute
increment of its units, nothing is known about anion exchanger. To answer
this question, we evaluated the activity of both exchangers while recover-
ing intracellular pH1 from a massive acid load. An acid load can, in fact,
maximally stimulate the activity of the exchanger thus allowing a better
evaluation of their concentration than of their activity. To this end, RBC
from CRF patients and healthy controls were loaded with morpholinoeth-
anesulfonic acid and the rate of recovery of pH was evaluated in different
conditions: at 0°C, in the presence of CO2 and choline-HC03 to evaluate
Cl-HCO3 exchanger and at 37°C in the presence or absence of DIDS to
evaluate Na-H exchanger: RBC pH was evaluated by freeze-thawing
technique using a capillary pH-meter and the slope of the initial regression
line against time was calculated. Results are summarized in the following
table:
Regression line Regression line
for Cl-HC03 for Na
exchanger H exchanger
(units of pH/see.) (units of pH/mm.)
CRF controls CRF controls
—0.691 4.104
0.249 0.001
Our data show that, in comparison with controls, in CRF Cl HCO3
exchanger enhances its activity, hut does not increases the number of its
units since its maximal activity is unchanged. On the contrary, Na-H
exchanger shows an enhanced activity revealing an increased number of
units so confirming previous evidences. This abundance of Na -H
antiporter could come from an induction of the transporter's synthesis by
the chronic acid load to the cell in the attempt, together with the
coordinate action of anion exchanger, to keep normal pH1.
Acid-base transport along the 1oop of Henle in rats with chronic
hyperfiltration. Giovambattista ('apusso, Caterina Saviano, Francescu
Ciani, Giuseppe Mennella, Natale G. De Santo. Chair of Nephrology, Faculty
of Medicine, 2nd University of Naples, Italy. It is well established that
chronic increase of glomerular filtration rate (GFR) stimulates proton
secretion/bicarbonate reabsorption along the proximal tubule. It is not
known, however, if the same holds for the loop of Henle (LOH), a
nephron segment that contributes significantly to renal acid-base trans-
port. To investigate this issue, LOH of remnant rats (4/6 nephrectomy)
were perfused in vivo at 40 nbmin1 with an end-like proximal solution
containing 3H-methoxy-inulin. Bicarbonate concentration on mieropunc-
ture samples was measured by microcalorimetry, while GFR by inulin
clearance. In sham-operated rats GFR was 1.06 0.02 mlmin1 100 g
b.w. (mean SEM) and loop bicarbonate reabsorption (JHCO1) was
302.6 26.5 mlmin1; remnant rats, studied either 15 or 30 days after the
surgical procedure, showed a significant hyperfiltration of the surviving
nephrons and a large stimulation of JHCO3 (477.8 19.9 and 408.1
21.6 nlmin1, respectively, p < 0.01 vs. sham-operated animals). Treat-
ment of remnant rats for 15 days with low protein diet (9%) prevented
both the hyperfiltration response and the increase in JHCO3 (356.6 15.5
nbmin , p < 0.05 vs. sham-operated animals). When remnant rats were
fed with low sodium diet, either for 15 or for 30 days, there was no effect
on GFR, i.e. the surviving nephrons still exhibited hyperfiltration. Under
these condition JHCO3 remained stimulated; it was 488.6 27.2 nlmin'
after 15 days and 378.6 19.0 nlmin' after 30 days). These values were
significantly higher as compared to sham-operated rats, while they were
not different from JHCO3 of remnant rats maintained on normal sodium
diet for 15 or 30 days, respectively. These data demonstrate that, in rats
with chronic hyperfiltration, there is a significant increase in bicarbonate
reabsorption along the LOH; moreover all the maneuvers that modify
GFR of the remaining nephrons will affect loop acid-base transport in the
same direction. Therefore, at least in the present experimental conditions,
the LOH seems to adapt functionally to changes in glomerular hemody-
namie thus contributing to the maintenance of acid-base balance.
Circulating cAMP is probably an essential hepato-renal link influenc-
ing proximal tubule reabsorption. Lise Bankir and Mina Ahloulay. IN-
SERM Unite 90, Hbpital Necker, 75015 Paris, France. The existence of a
hepatorenal link is suggested by several physiopathological observations
(indirect influence of glucagon (G) on renal function, disorders of renal
function in cirrhosis), but the nature of this link remains unidentified.
Cyclic AMP is the 2nd messenger of G action in the liver and is secreted
in the blood. In the kidney, circulating cAMP is known to be secreted by
the proximal tubule (PT) and to exert PTH-like effects. We reevaluated
the effects of cAMP on GFR and solute excretion (Ex) in 4 anesthetized
Wistar rats. After 1 hr equilibration and 4 X 20 mm control periods (C),
rats were infused i.v. with cAMP (5 nmol/min/100 g BW) for 6 X 20 mm
periods (E = mean of last 4 periods). Results: see
ExUrea ExK ExNa ExPO4
j.unol/min
C 2.35 4.56 1.67 0.26 0.47
E 2.45 5.97° 2.65* 0.58** 0.89°°
Change +5% +33% +75% +221% +189%
Co-infusion of G (at a rate which, alone, does not influence GFR) and
cAMP resulted in a 20% rise in GFR (n = 7, p < 0.01). No significant
changes were observed in a time-control group. These results confirm that
circulating cAMP (1) reduces the tubular reabsorption of several solutes,
mostly that of Na and P04 (likely in PT), and (2) eontributes to the
G-induced hyperfiltration. Noteworthy, large amounts of cAMP are
known to be released in the blood after stimulation of the liver by 0 hut
not by epinephrine, although both hormones share the same 2nd messen-
ger and induce the same metabolic effects. We propose that 0-dependent
hepatie cAMP is an essential hepatorenal mediator and that proximal
reabsorption is physiologically controlled by liver-derived cAMP. Sodium
retention, characteristic of cirrhotic states, and attributed to excessive
proximal reabsorption, can he explained by a deficient cAMP production
by the diseased liver.
Differential activity of H extrusion systems in MDCK cells due to
changes in extracellular osmolality and pH. Krall M., Fetfel E., Pfaller W.
Institute of Physiology, University of Innsbruck/Austria. Recent investiga-
tions have shown that MDCK cells display many properties of collecting
duct intercalated cells. For this reason we tried to obtain detailed
information on MDCK proton secretion characteristics. Confluent MDCK
monolayer cultures grown on glass cover slips were adapted over 48 hours
Slope
Variance
N
Student's
GFR
mi/mm
0.071
0.0001
13
0.074
0.0002
7
0.080
0.000
11
0.043
0.001
5
Paired t test: °, P < 0.05; **, P < 0.01
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to media with different osmolality and pH (200 mosmol/l, pH 7.4; 300
mosmol/l, pH 7.4 and 600 mosmol, pH 6.8) corresponding to the luminal
fluid composition representative for the collecting duct segments con-
tained in the renal cortex, the outer stripe of outer medulla and inner
medulla. Proton secretion was measured as recovery of the intracellular
pH (pH1) from an acid load induced by a NH4CI pulse by ratiometric
spectrofluorimetry. MDCK cells were found to express in addition to an
amiloride and HOE 694 sensitive Na/H exchange, a SCH 28080
sensitive, K dependent H extrusion system, which is increased in
potency upon adaptation of cell monolayers to hyperosmotic culture
conditions. A contribution of the bafilomycin Al sensitive vacuolar
H-ATPase could be recovered only after adaptation of cells to hypoos-
motic culture conditions. Adding io— M aldosterone during the various
forms of adaptation did not influence significantly the H extrusion
mechanisms found, the results obtained show that MDCK cells display H
secretion properties similar to that described for intercalated cells of the
collecting duct and that extracellular osmolality and pH are able to induce
different MDCK phenotypes with respect to their H secretion charac-
teristics.
Cell volume regulatory ion transport mechanisms regulate neutrophil
leukocyte migration. M. Ritter, P. Schratzberger, E. Woll, Ch. Kähler, N.
Reinisch, F. Lang', and Ch. Wiedermann. Hospital for Internal Medicine,
University of Innsbruck, Austria and 'Dept. of Physiology, University of
Tubingen, FRG. A common pattern of acute interstitial nephritis is the
infiltration of leukocytes. The aim of the present study was to investigate
the involvement of cell volume regulatory ion transport mechanisms in the
regulation of polymorph nuclear neutrophil leukocyte (PMN) migration
stimulated by the chemoattractant fMLP (N-formyl-Met-Leu-Phe). Under
control conditions PMN exhibited a mean random migration rate of 57
4sm (n = 9), pH1 was 7.51 0.04 (n = 4) and mean CV was 331 23
fi (n 14). In the presence of 10 1.rM H0E694, a novel blocker of the
Na7H exchanger, these values were not significantly altered. Addition
of 10 nM fMLP lead to stimulation of cell migration (87 5 ,im, n 9),
to rapid increase in pH1 (7.15 0.05, n = 4) and to rapid cell swelling(lii 1%, n 8). In the presence of H0E694 stimulated migration was
inhibited (68 5 .rm, n = 9), pH1 decreased to 6.8 0.12 (n = 5) and the
increase of CV was blunted (103 1%, n = 7). Addition of 100 mM
mannitol to the extracellular solution caused cell shrinkage to 91 1%
followed by volume regulatory increase (VRI) to 99 1% (n = 5). In the
presence of H0E694 VRI was blunted (96 1%, n = 7). Simultaneous
addition of mannitol and fMLP balanced the volume changes (102 1%,
n = 6) but did not alter the random (51 5 m, n = 9) or stimulated
migration (81 S jrm, n = 9). Omeprazol, an inhibitor of K /H ATPase(10 and 100 sM) known to inhibit PMN migration also suppressed fMLP
induced CV increase. The results indicate that stimulation of leukocyte
migration by fMLP leads to intracellular acidosis. The subsequent activa-
tion of the Na*/H* exchanger and probably K/H ATPase restore pH1
and causes cell swelling. Inhibition of the Na F/H+ exchanger blocks these
events and suppresses stimulated migration.
Amiloride sensitive Na conductance in the luminal membrane of rat
proximal tubule. M. Bleich, J. Willmann, M. Rizzo and R. Greger. Physiolo-
gisches Institut der Alhert-Ludwigs-Universitat, Hermann-Herder-Str. 7,
D-79104 Freiburg. Single channel analysis of rabbit proximal tubule (PT)
has revealed amiloridc sensitive Na* channels. The physiological rele-
vance of a Na conductance in PT however is unclear. In the present study
we examined the effects of amiloride (5—10 mol/l) on membrane voltage
(V,,) of rat PT under resting conditions and after stimulation of Na
reabsorption either by glueoeortieoid treatment (triamcinolone 30 mgI
kg*d) or low NaCI diet (14—28 d). Whole cell patch clamp measurements
in freshly isolated proximal tubules (S2—S3) sorted from tubular suspen-
sions or microdissected tubule segments showed a resting membrane
potential (V,,) of —56 2 mV (n = 55). Addition of amiloride
hyperpolarised Vr,, significantly by 2 I mV (n 26). After glucocorti-
coid treatment V, was —55 2 mV (ii 87) and hyperpolarised in the
presence of amiloride by 4 I mV (n = 20). Basolateral V, (V51) of low
NaCI treated rats was also measured by micropuncture in isolated
perfused PT. V51 was —71 2 mV (n = 35). Addition of 5 mol/l
amiloride to the luminal perfusate hyperpolarised V,, by 4 I mV (n =
13). RT-PCR of mRNA isolated from 5—10 PT showed a positive signal for
the a-subunit of epithelial Na channel in corticoid treated (n '- 11) and
low NaCI diet rats (n = 4). The present data show that rat PT express a
small Na conductance which is enhanced in Na depletion. Even then.
however, the PT only plays a minor role in conductive Na reabsorption
along the nephron. Supported by DFG Gr 480/11.
Embryonic ureteric bud cells activate a whole cell chloride conductance
during hypotonic stress. Huber S, Horster M. Physiologisches Institut der
Universitat, Mbnchen. Ureteric bud (UB) cells in primary culture were
previously shown to have an embryonic phenotype, since expression of ion
channels and functional cell polarity were reduced when compared to
cultured mature cortical collecting duct cells (XIII mt. Congr. Nephrol.,
1995). The present work examines the capacity of these embryonic cells
for volume regulation. Changes in whole cell conductances during hypo-
tonie stress were recorded by the patch clamp technique. Under control
conditions (pipette in mM: K-D-gluconate 115, KCI 35, EGTA 3, ATP I
MgCl, 0.9, 300 mosm/l; bath: NaCI-rich, 315 mosm/l) whole cell conduc-
tance G, as calculated for the outward currents, was 2.6 0.7 nSIlO pF
(n = 6). Cell volume increase after reduction of bath NaCI concentration
by 50 mM elevated 0 by 4.3 1 nS/10 pF. The volume-stimulated
fractional current M exhibited a reversal potential close to E1, suggesting
C1 selectivity. I inactivated time-dependently during high depolarizing
voltage steps (T = 0.08 0.03 s, n = 5). Some 30% of M were inhibited
by the C1 channel blocker DIDS (100 sM, n = 4). This DIDS-sensitive
fractional current, by contrast, displayed no time-dependent inactivation.
In conclusion, cell volume increase stimulates a Cl conductance in
embryonic UB cells similar to that of M-1 cortical collecting duet principal
cells (Pflugers Archiv 429: R122, 1995).
Fluorescence-optical evaluation of C1 movement across the cell mem-
brane using the new dye diHMEQ. E. Woll, H. FQrst, M. Gschwentne,; C.
Buemberger and M. Paulmichi, Departments of Internal Medicine and
Physiology, Univ. of Innshruck, A-6020, Austria. The initial, time-determin-
ing step in regulatory volume decrease (RVD) is thought to he the
simultaneous activation of potassium and chloride channels. One of the
chloride extruding mechanisms involved is ICI a chloride channel cloned
from Madin Darby canine kidney cells. The current I elicited in
fibroblasts after exposing the cells to hypotonie media is reminiscent of
IC We showed that the two currents are actually carried by the same
membrane protein. To elucidate the role of in overall chloride flux we
used MEQ, a chloride-sensitive dye which can easily be synthesized into
the membrane-permeable form diHMEQ, the only membrane-permeant
chloride sensor. Once inside the cell diHMEQ is trapped by oxidation.
MEQ is quenched by intracellular chloride but even more so by SCN.
Since shows a selectivity of SCN over CL, we modified the original
method by using SCN instead of Cl - to achieve larger driving forces and
improving signal to noise ratio. The chloride movement following cell
swelling is reduced after preincubating the cells with antisense oligodeoxy-
nucleotides against I. Similar results can be obtained by adding the
known chloride channel blockers NPPB or DIDS or by using NDGA,
gossypol or AZT (an antiviral drug from the nucleoside family), with
DIDS at a concentration known to block chloride channels as well as
chloride transporters (1 mM) being the most potent blocker. These values
are not different from those obtained under isotonic conditions, showing
that in addition to other chloride extruding mechanisms might be
involved in RVD.
Localisation of renal betaine synthesis and uptake. B. Miller, M.
Schmolke, U. Chen, W C. Guder Institute br Clinical (hemistiy, Bogen-
hansen Hospital, Munich, FRG. The organic osmolyte betainc helps kidney
cells of the inner medulla to survive under conditions of high extracellular
osmolarity and high urea concentrations. Betaine measured in homoge-
nates of different kidney zones increases from cortex to papilla. Cells
accumulate hetaine by two ways: uptake by active transport or synthesis
from choline. To investigate the contribution of these two mechanisms
eholine dehydrogcnase activity was measured in microdissected tubules
and compared to hetaine uptake in tubular suspensions of different kidney
zones. Bctaine synthesis was highest in proximal tubules (20 mmol I
h 1), with no difference between convoluted and straight portions. In
collecting duets activities exhibited a corticopapillary increase (1.8 to 4.3
mmol L' h1). Choline dehydrogenase activity in thin limbs and thick
ascending limbs were slightly lower (0.68 to 2.2 mmol I h). Betaine
was taken up in tubular suspensions of inner stripe of outer medulla and
inner medulla with an affinity constant (Kd) of 0.5 mM. l'his transport was
Na-dependent. Betaine uptake activity increased from cortex (3 pmol
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h1) towards inner medulla (50 pmol rg' h'). The high rate of
betaine synthesis in proximal tubules may be related to reabsorption of
choline. Rates of betaine synthesis and uptake seem to be similar in the
other tubule segments. Both mechanisms may play a role in formation of
the renal betaine gradient.
Role of arachidonic acid metabolites and protein kinase C (PKC) for
the regulation of renal Na, K-ATPase (NKA) activity. S. Nowicki, X.-J.
Cheng, & A. Aperia. Dept. Woman & Child Health, Karolinska Institute,
Stockholm, Sweden. The arachidonic acid signal transduction pathway
regulates the activity of NKA, but the mechanisms by which this occurs
have not been elucidated. We present evidence here that PKC, which has
been shown previously to phosphorylate and inhibit the activity of rat
NKA, is involved in this process. Thus 20 HETE was shown to stimulate
PKC activity with either NK.A or histone as substrate. 20 HETE increased
the phosphorylation of NKA at the physiological free Ca+ + concentra-
tion of 1.3 M, but had little effect at higher free Ca++ concentrations.
In proximal tubular segments, 20 HETE (10b0 to 10 M) dose-
dependently inhibited NKA activity, and inhibition of tubular 20 HETE
synthesis by the cytochrome P450 inhibitor 17-octadecynoic acid, (10-
M), increased NKA activity. The PKC inhibitors bisindolylmaleimide
(10-6 M) and RO 31—8220 (10 M) prevented the 20 HETE induced
inhibition of NKA. In addition, 20 HETE failed to inhibit NKA activity
when a mutant form of the enzyme was used in which the phosphorylat-
able site, S23, was mutated to alanine. The data are consistent with a
scheme in which certain 1st messengers might regulate NKA through a
sequence of steps involving successively activation of phospholipase A2,
formation of arachidonic aeid, conversion of arachidonic acid to 20
HETE, activation of PKC and phosphoiylation of NKA.
Effect of NO-synthase blockade on vascular tonus and angiotensin II
(AlI)-induced vasoconstriction in developing isolated perfused rabbit
kidney (IPK). U. Simeoni, B. Zhu, C. Muller, C. Judes andf.J. Heiwig. Renal
Cellular Physiology (CJF INSERM), ULP, Strasbourg, France. Nitric oxide
(NO) and All have been proposed as major, counteracting mediators
intervening in the regulation of mature renal hemodynamics. The present
studies investigate the role of NO and of NO-All interactions in the
postnatal development of renal hemodynamics. IPK from 7-(during
completion of nephrogenesis), 20, and 42-day-old rabbits (after comple-
tion of nephrogenesis) were perfused at constant flow with modified
Krebs-Henseleit medium containing 0.01 mM indomethacin, in absence or
in presence of 0.1 mM L-NAME, a NO-synthase inhibitor. Renal vascular
resistance (RVR) and percentage change in pressure response to 0.1 nM
and 10 nM All were measured. Results expressed as means SEM (RVR
in mmHg ml' min' g' of kidney weight) are shown below.
utes in 37°C; desaggregated cells were washed with PBS, containing 10%
BSA. The population of GIL were assessed by FACScan (Becton,
Dickinson) using immunofluorcscentstainig with mouse monoclonal anti-
bodies: a-CD4, a-D8, a-IL-2-R, a-HLA-DR, a-FAS (Medhiospectr;
Moscow). For REC a-cytokeratin 18 (Boehringer Mannheim Bio-
chemica); a-adhesion molecule antibodies: a-ICAM-1, a-VCAM (kindly
provided by lab. Immunology, Edinburgh University) were used. Statistical
calculations were performed using Wilcoxon's U test. AR demonstrated
the highest activation of REC manifesting in increased % of ICAM-1+,
VCAM+, HLA-DR+cells (59.7 5.8%; 46.8 5.6%; 49.2 5.3%,
respectively: p < 0.05 vs CNT, ATN) and increased % of CD8+ GIL
(47.1 4.59% in AR vs 28.9 5.52% in ATN, p < 0.05), HLA-DR+ GIL
(40.0 5.7% in AR vs 14.7 2.9% in ATN, p < 0.05), IL-2R+GIL
(43.4 6.3% in AR vs 12.3 5.6% in ATN; p < 0.05). Expression of
Fas-antigen increased significantly in AR (22.6 3.7%) and was very low
in ATN (3.3 0.7%). The highest values of Fas+ GIL were in 2 cases of
late acute rejection (40.8%, 42.4%). Phenotypic analysis of REC and GIL
can be useful for diagnosing of AR, ATN and CNT.
Interleukin-6 and C-reactive protein monitoring allows differentiation
between infection and rejection in renal transplant patients. E. Sdrvdty, B.
Sulyok, Zs. Gálffy, J. Járay, F. Pemer. Transplantation and Surgical Clinic,
Semmelweis Medical University Budapest, Hungary. Nowadays there is no
reliable in vitro parameter that allows a differentiation between graft
rejection and infection. The aim of our study was to investigate wether the
parallel monitoring of interleukin-6 (IL-6) and C-reactive protein (CRP)
would allow an early distinction the rejections from an imminent infection
or not. Patients and method: The released serum IL-6 and CRP of patients
with normal graft function (NOR, n = 12); with acute tubular necrosis(ATN, n = 10); with acute rejection episode (ARE, n = 27) and with acute
infection (INF, n = 14) after transplantation and of healthy control
persons (CONT, n = 10) were measured at 25°C by quantitative immu-
noenzymetric assay (Medgenix IL-6 EASIA) and latex enhanced immu-
noassay (QuickRead CRP). The onset of rejection was indicated by the
first day of "steroid shot" therapy. Results: There was strong differences
between IL-6 and CRP level at onset of rejection and infection. CRP
(ARE vs INF: 50.1 41.8 vs 140.69 96 mg/I; p < 0,0001) and IL-6 (ARE
vs INF: 66.14 47.94 vs 171.61 117.54 pg/mI; p < 0,001) concentration
was much more higher at infection than in rejection. The IL-6 (33.1 23.5
pg/ml) and CRP (41.76 24.33 mgIl) levels of ATN are similar to the
ARE group. These parameters of patients with normal graft function are
similar to the healthy controls (NOR vs CONT: 9.8 11.1 vs 7.79 4.25
pg/mI; 7.82 5.73 vs 6.65 1.67 mg/l). Conclusion: The daily, parallel
monitoring of IL-6 and CRP concentration throughout the posttransplant
period is helpful in the detection of rejection and/or infection without
using an invasive examination.
RVR 0.1 n All (%) 10 nM All (%)
Age Control L-NAME Control L-NAIvIE Control L-NAME
7days 12.5±0.1 16.3±0.7° 7.5±2.7 26.3±4.9° 28.4±4.1 52.3±5.7°
20 days 11.0 0.8 16.3 1.0° 3.4 2.3 11.8 5°" 70.4 166 109
42 days 10.4 0.56 12.7 05° 0.0 00h 0.0 0.06 77.5 126 152 17°,"
P < 0.05 as compared to controls (a) or to age 7 days (b).
In the developing rabbit IPK, (1) NO is involved in the maintenance of
basal vascular tone as early as 7 days of age; (2) the NO-synthase pathway
attenuates renal vasoconstriction in response to a low dose of All,
decreasing after nephrogenesis completion, and to a higher dose of All,
increasing with age. Conclusion: these findings suggest that the role of All
and NO in the control of renovascular tonus may he enhanced in the
developing kidney after completion of nephrogenesis.
Flowcytometric analysis of renal epithelial cells and graft-infiltrating
lymphocytes obtained from core biopsy samples of renal transplant
patients. E. Gribanova, F. Baranova. Ints. of Transplantology & Artificial
Organs, Moscow, Russia. Flowcytometric analysis was performed to esti-
mate status of renal epithelial cells (REC) and graft infiltrating lympho-
cytes (GIL) obtained from 26 renal allograft core biopsy samples during
acute rejection (AR, n = 12), acute tubular necrosis (ATM, n = 10),
cyclosporine nephrotoxicity(CNT, n = 4). The portions of tissues were
desaggregated using trypsin (0.25%) (Serva, Heidelberg) during 15 mm-
Chronic nephrotoxicity (NPT) by cyclosporine A (CsA): the role of
endothelins (Et) and transforming growth factor fl (TGF4). del Moral
R.G., Ramirez C., Andujar M., Olmo A., Garcia-Chicano M.J., Arrebola F.,
O'Valle F. Department of Pathology, School of Medicine and Universitaiy
Hospital, Granada, Spain. Chronic NPT by CsA is characterised by a
progressive renal insufficiency accompanied by interstitial fibrosis and
increasing tubular atrophy. Although it is known that an increase of Et
induces chronic ischemia and it can he important in the genesis of NPT,
other fibrogenic mediators have recently been implicated, such as TGF-
and angiotensin II. Our aim was to perform an immunohistochemical
study of the immunohistochemical secretion of Eti, Et3 and TGF-$ at
renal level in an experimental NPT model using Sprague-Dawley rats. We
studied three groups of 20 animals treated with CsA (25 mg/kg/day).
Cremophor and physiologic serum for two months. Alongside the assess-
ment of conventional histological lesions (tubular vacuolization and
atrophy) we quantified interstitial fibrosis using an automatic image
analysis procedure (software Fibrosis I IR, Master Diagnóstica, Spain).
The immunohistological determination of Eti and Et3 was performed
with specific polyclonal antibody (Peninsulas Lab, USA), and that of
TGF- with a monoclonal MoAb that recognizes its three isotypes
(Genzyme, USA). Results: The group of treated animals showed signifi-
cant increases of serum BUN and crcatininc as well as characteristic
tubulointerstitial lesions, including a higher percentage of interstitial
fibrosis than the control animals. The determination of Et, both at the
glomerular and tubular level, showed a general increase in the two Ets
studied, although in both sites the intensity of the immunostaining for
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Et3-glomerular score (range 3—9) of 4.7 1.3 in treated rats vs 4.1 1.5
in controls (ANOVA p < 0.01), tubular score (range 1—4) of 2.7 0.6 vs
2.2 0.8 (ANOVA p < 0.05)- was greater than that for Eti-glomerular
score (range 3—9) of 4.9 1.7 in treated rats vs 5.4 1.8 in controls,
tubular score (range 1—4) of 2.8 0.8 vs 2.5 0.6-. The relationship
observed between the increasing deposits of Et3 and the main histological
lesions was highly significant (interstitial fibrosis of 9.0 1.7% in cases
with mild tubular deposits of Et3 vs 11.7 in cases with intense deposits
[ANOVA p <0.05]). No such relationship was found for deposits of Eti.
There was no statistically significant relationship between interstitial
accumulations of TGF-13 and histological lesions. Conclusions: 1) In
chronic NPT by CsA an increase of intrarrenal Et secretion is produced,
fundamentally due to Et3, which also correlates with the intensity of
lesions. 2) There is no relationship between interstitial fibrosis in the
treated animals and deposits of TGF-p. 3) Both findings suggest that
although TGF-j3 may play an important role in the initial genesis of the
lesions, glomerular ischemia phenomena and the paracrine action of the
Et itself have a more important influence on the long-term lesions.
Morphological features of segmental focal necrotizing/crescentic IgA
nephritis (NC-IgAGN): a immunohistochemical study in 26 cases. P.
Napodano, F. Ferrario, M.P. Rastaldi, S. Tunesi, A. Indaco, L. Yang, G.
D'Amico. Div. Nephrology, S. Carlo Bon-omeo Hospital, Milan, Italy.
Accumulating evidence indicates that segmental and focal necrotizing!
crescentic (NC) lesions, observed in 10% of IgAGN, might play an
important role in the progression of renal damage. To better study these
peculiar forms of IgAGN, intraglomerular and interstitial infiltrates and
VCAM-1 expression in renal biopsies (RB) from 26 NC IgAGN pts (% of
cellular crescents 25 10; range 8—50%) were examined by immunohis-
tochemistry using anti-human MoAb (CD45, CD68, CD3, CD1O6). More-
over we compared these 26 pts (GI) with 28 IgAGN pts without NC
lesions (GIL). GI and Gil showed similar clinical features a RB (18 M/8 F
vs 21 M/7 F; median age: 32 12 vs 35 15; Ser < 2.5 mg%, M SD
1.3 0.5 vs 1.2 0.3). We observed significantly increased numbers of
intraglomerular monocytes in GI vs GIl (3.2 1.7 vs 0.68 0.76; p <
0.01), closely associated to NC lesions. VCAM-1 was strong positive only
in intraglomerular NC lesions from GI RB. GI vs Gil RB showed
significantly increased numbers of interstitial total leucocytes (243 143
vs 119 75, p < 0.01) due to an influx of T cells (145 101 vs 84 68,
p < 0.01) and monocytcs (80 55 vs 44 53, p < 0.01). These results
suggest that NC IgAGN are characterized by marked intraglomerular and
interstitial leucocyte infiltration, significantly higher than that observed in
IgAGN without NC lesions. VCAM-1 might play a central role in
regulating the influx of monocytes on NC lesions.
Effects of chronic vitamin B (1,25(OH)2D3) on kidney structures in
subtotally nephrectomized rats. U. Schwarz, K Amann, C. Nichols, J.
Tomig, M. Zeier, G. Mall, E. Ritz. Depts. of Pathology, Heidelberg and
Darmstadt, Dept. of Internal Medicine, University of Heidelberg, Getmany. In
the last few years it has been shown, that the biologically active form of
vitamin D (l,25(OH)2D3) reduces renal cell proliferation. Such cell
proliferation is thought to predispose to the development of glomerulo-
sclerosis. In order to explore this issue further we examined the effect of
1,25(OH)2D) on the development of glomeruloselerosis in the subtotally
nephrectomized rat followed a period of 8 weeks. We examined male
sham-operated SD-rats and subtotally nephrectomized paifeeded SD-rats.
The animals were randomly divided into four different subgroups (n =
8—12): Two groups were sham operated and treated either with 1,
25(OH)2D3 (3 ng/100 gbw/day) (D) or with ethanol (E) using subcutane-
ously implanted osmotic minipumps. Two groups were subtotally nephrec-
tomized and treated either with 1,25(OH)2D3 (SND) or with ethanol
(SNE). After perfusion fixation the kidneys were investigated using
stereological techniques, glomerulosclerosis index, glom. number, mean
glom. area and volume, total glom. volume were determined. Systolic BP
tended to be slightly higher in SND (129,4 mmHg 25,7) than in SNE
(122,3 12,7), D (123,2 12,1) and E (115,8 11,3), respectively.
Kidney and heart weight were comparable in the two subtotally nephrec-
tomized groups. The glomeruloscierosis index according to El Nahas was
significantly lower in SND (1,55 0.06) compared to SNE (1,91 0,13).
The index in group D (0,98 0,07) was also lower than in group E (1,16
0,07). Tubulointerstitial and vascular damage were not significantly re-
duced in 1,25(OH)2D3 treated animals. Thus, development of glomerulo-
sclerosis in subtotally ncphrectomizcd rats was attenuated by
1,25(OH)2D1 treatment. These results argue for a growth inhibitory effect
of vitamin Don renal cells and argue for a protective role of 1,25(OH)2D1
treatment in experimental chronic renal failure.
Human renal dendritic cells-immunomorphological characteristic. .J.
Markovic-Lipkovski, CA. Muller, GA. Muller. Institute of Pathology, Med-
ical School, University of Belgrade Medical Clinic, George-August University,
Gottingen. Distinct interstitial cells of adult human kidney are HLA class
II antigen and ICAM1 positive. This could be fibroblast maerophages,
dendritic cells and mononuclear leukocytes. In order to characterize
human renal dendritic cells from morphological and immunomorphologi-
cal point of view the following antibodies were applied on paraffin and
cryostat sections (10 normal, 10 renal tissue with different forms of
glomerulonephritis (GN), 5 with chronic pyelonephritis) by PAP tech-
nique: S100, CD1a,b,c, CD23, CD35, CD4O, CD54 (ICAM1), CD56
9(NCAM), CD8O and TU 34 (HLA-DR). In normal human adult kidney
S100 and NCAM positive interstitial cells clearly showed dendritic mor-
phology. There was no staining positivity with anti CD1a,b,c, CD23, CD35,
CD4O, CD8O antibodies in non inflammatory interstitium. In interstitial
infiltration associated with different forms of GN, there were a lot of
HLA-DR and ICAM1 positive cells, but a few cells reacting with S100,
NCAM and CD1a. The same reactivity was found in interstitial inflam-
mation in chronic pyelonephritis. The retieular dendritic cells of lymphoid
structures of pyelonephritic kidneys were HLA-DR, ICAM1 and CD35
positive. In addition to HLA class II antigens and ICAM1, renal dendritic
cells express also S100 and NCAM, but not express other CD antigens,
characteristic for other dendritic cells.
Cleavage of atrial natriuretic peptide by a membrane-bound car-
boxypeptidase a-like activity from human kidney. A. Humbet', A. Mi-
chael2, C. Paradis2, J. Nortier' and M. Deschodt-Lanckman'—' L.P.R.E.B.,
Fac Médecine, Univ. Libre de Brwcelles, 1070 Brussels, 2 Lab. Chimie Biol.,
Univ. de Mons-Hainaut, 7000 Mons, Belgium. Atrial natriuretic peptide
(ANP 1—28), a peptide hormone secreted by the heart into the blood-
stream, is a short-lived molecule due to high uptake by clearance receptors
and inactivation by neutral endopeptidase (EC 3.4.24.11, NEP), a metal-
loprotease abundant in the kidney microvillar membranes of proximal
tubular cells. We have now characterized another enzymatic activity, in
this microvillar preparation, that cleaved the C-terminal tyrosine of ANP.
Using 125I-labeled ANP as substrate and HPLC fractionation to measure
1251-Tyr, we observed that this activity was inhibited by the potato
carboxypeptidase inhibitor (PCI), benzylsuccinic acid and 1,10 phenanth-•
roline (a metalloprotease inhibitor). Solubilization experiments indicated
that the carboxypeptidase activity could be recovered in the supernatant
after 1% Triton X-100 extraction but not after PI-phospholipase C
treatment of the membranes. Triton X-100 extracts were submitted to a
DEAE-Sepharose chromatography with elution of the microvillar en-
zymes by a linear NaCl gradient. The Tyr-generating activity revealed
quite heterogeneous, eluting in differents peaks, not well resolved from
NEP, aminopeptidase N or dipeptidylaminopeptidase IV. Therefore,
affinity chromatography using Sepharose coupled to PCI was chosen to
purify the carboxypeptidase activity. This procedure allowed to recover the
carboxypeptidase activity which revealed homogenous by SDS-PAGE. It
appears thus that microvillar membranes of human kidney possess a
carboxypeptidase A-like activity, whose physiological relevance in ANP
degradation remains to be established.
Glucose formation from alanine in isolated rabbit kidney-cortex tu-
bules. Tadcusz Lietz, Joanna Rybka and Jadwiga Biyla. Institute of Biochem-
istry, Warsaw University, Warsaw, Poland. In isolated rabbit kidney-cortex
tubules, alanine (1 mM) used as the sole substrate or with 2 mM glycerol
is utilized for the production of glutamine, glutamate and serine, while
glucose synthesis is negligible. The addition of 0.5 mM octanoate in the
presence of alanine results in a decrease in glutamine synthesis accompa-
nied by glutamate accumulation probably due to a decline of glutamate
dehydrogenase activity resulting from the fatty-acid induced increase in
mitochondrial NADHINAD ratio. In Contrast, in the presence of both
alanine and glycerol, octanoate causes activation of gluconeogenesis
resulting from the incorporation of [14Cj alanine and [14C]glycerol into
glucose. Similar changes have also been observed on the addition of either
palpitate or oleatc. The increased gluconeogenesis from alanine in the
presence of octanoate and glycerol may be due to (I) an enhanced
provision of reducing equivalents in the cytosol resulting in the stimulation
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of glyceraldehyde-3-phosphate dehydrogenasc activity, (ii) a stimulation
of pyruvate carboxylase activity by acetyl-CoA generated during oxidation
of fatty acid, (iii) an inhibition of pyruvate kinase activity by alaninc and
(iv) a decline of glutamine synthesis resulting in an increased provision of
alanine carbon skeleton for gluconeogenesis.
Primary culture of rabbits proximal tubule cells on collagen IV-coated
porous membranes. 1. Genestie, *J•J)• Morin, G. Bode and G. Lorenzon.
Dép. de Toxicologic, Roussel UCLAF, Romainville (France). * INSERM
U295, UER de Médecine de Rouen, Saint Etinenne du Rouvray (France).
Mimicking the in vivo target exposure conditions seems a critical point for
a reliable evaluation of the toxic chemical action. New culture conditions
on porous membranes wcre thus set up to obtain polarized monolayers of
rabbit proximal tubule cells, enabling specific drug exposure through the
basolateral and/or the apical side to be carried Out. Proximal tubule cells
were seeded on collagen lV-coated Millical CM (Millipore) in DMEM/
ham F12 medium, supplemented as described by Toutain et al. (Exp. Cell
Res., 1991, 194, 99). Under these experimental conditions, confluence was
normally attained between 5 and 7 days after seeding, as confirmed by
14C-inulin exclusion and by pH differences between the apical (acid) and
basolateral (neutral) compartments. Analysis of gGT, and NAK-ATPase,
alkaline phosphatase, N-acetyl-glucosaminidase, GST, GSS Gred and
GSHpx activities and of ATP and glutathion contents showed that
functional cell properties were better preserved compared to correspond-
ing cultures in uncoated Petri dishes. Maintenance of specific polarized
transport was confirmed by L-lactate and glucose gradient observed
between the two compartments. Addition of cephaloridine, a well known
nephrotoxic compound, to the basolateral compartment showed that the
drug accumulated intracellularly and was only partially secreted on the
apical side during 24 hours of incubation. These results confirm the
limited renal secretion of this cephalosporin, as previously proposed by
Tune and Hsu (Toxicol. Lett., 1990, 53, 81) to explain it in vivo
nephrotoxic effects.
Big endothelin.1 stimulates 1,2-diacylglycerol generation in the rat
proximal tubule independently from the conversion into endothelin-1.
Miaden Knotek, Lada Beara-Lasic, Kenan Cejvan, Ozren Jaksic, Zoran
Lasic, Bosko Skoric and Hrvoje Banfic. Department of Physiology, Zagreb
University School of Medicine, Zagreb, Croatia. Endothelin-1 (ET-1) is
formed from its precursor big ET-1 by the action of endothelin-converting
enzyme (ECE). Unlike the renal vascular effects of big ET-l, tubular
responses to big ET-l in the rat kidney were demonstrated to be only
partially sensitive to an ECE inhibitor phosphoramidon (Pho). In our
previous study we demonstrated in the rat proximal tubule (PT) ET-
dependent stimulation of phospholipase C through the ET0 receptors in
the brush-border membrane (BBM), and ETC. receptors in the basolateral
membrane. In the present study the relationship between the functional
response to big FT-i and its conversion to the ET- 1 in rat PT was assessed.
10 mm incubation of renal cortical slices with i0 M big FT-i resulted in
712 96 fmol ET-1/mg tissue. In the slices pretrcated with Pho (l0— M),
tissue ET-1 content following 10 mm incubation with iO M big ET-1 was
reduced (309 12 fmol ET-1/mg tissue, p < 0.05 vs. big ET-1 alone) to
the level observed in the slices incubated with Pho only (240 58 fmol
ET-1/mg tissue, n.s. vs. big ET-l + Pho), demonstrating the presence and
the efficacy of inhibition of the ECE. Following incubation of renal cortical
slices with big ET-I, dose- and time-dependent increment in 1,2-diacyl-
glycerol (DAG) was observed in BBM. There was no increment in DAG
in response to big FT-i in BLM. Following 7 mm incubation of renal
cortical slices with 10 M big cndothclin-1, DAG concentration in BBM
increased from 317 6 to 420 30 pinol/mg prot. (p < 0.001). This
increment in DAG in the BBM was insensitive to the pretreatment with
10 M Pho (438 6 pmol/mg prot., os. compared to big ET-1 alone).
We conclude that in the rat PT, big ET-1-dependent signaling may occur
independently from its prior enzymatic conversion into FT-I. BBM may
probably he the site of big FT-i-sensitive receptors.
The proliferative effect of vascular endothelial growth factor (VEGF) is
mediated by protein kinase C cs and . Christine Kupprion, Hertnann
Halle,; Carsten Lindschau and Friednch C'. Loft, Franz Volhard Clinic and
Max Delhrfick Center, Humboldt University, Berlin, Gennany. The heparin-
binding protein vascular endothelial growth factor (VFGF) is a highly
specific growth factor for endothelial cells. VEGF binds to specific
tyrosine kinase receptors, which mediate intracellular signaling. We
investigated the hypotheses that VEGF (1) affects intracellular calcium
([Cat 1j) regulation and [Ca1-dependent messenger systems and, (2)
that these mechanisms are important for VEGF's proliferative effects.
was measured in human umbilical vein endothelial cells using
fura-2. Diacylglycerol (DAG) production was measured by thin layer
chromatography of H3-labeled cells. Protein kinase C (PKC) activity was
measured by histone phosphorylation. PKC isoform distribution was
observed with confocal microscopy and Western blot. VEGF (2—88 pM)
induced a transient increase in [Ca1 followed by a sustained elevation.
The sustained [Ca plateau was abolished by EGTA. Pertussis toxin
also abolished the plateau phase, while the initial peak was not affected.
VEGF had no effect on DAG production. The PKC isoforms a, b, e and
were identified in endothelial cells. VEGF induced a translocation of
PKC a and T towards the nucleus and the perinuclear area, while cellular
distribution of PKC b and was not influenced. Cell exposure to TPA led
to a down-regulation of PKC a and reduced the proliferative effect of
VEGF. VEGF-induced endothelial cell proliferation was also reduced by
the PKC inhibitors staurosporine and calphostin C. Our data show that
VEGF induces initial and sustained Ca' influx. VEGF leads to the
translocation of the [Ca' 11-sensitive PKC isoform a and the atypical
PKC isoform . PKC inhibitors block VEGF-induced proliferation. These
findings suggest that PKC isoforms a and are important for VEGF's
angiogenic effects.
Evidence for angiotensin IV receptor in human collecting duct cells. S.
Czekalski, D. Chansel, S. Vandermeersch, P. Ronco and R. Ardaillou.
INSERM 64, Hôpital Tenon, Paris, France. Because angiotensin II (Ang II)
has been found at high concentrations in the proximal tubule fluid and
because tubular brush border membranes exhibit a marked capacity for
degrading Ang II, we thought it of interest to examine the binding sites for
Ang 11(3—8) (referred to asAng IV), a metabolite of Ang II, downstream
in the nephron. Therefore we studied the binding of ['251]-Ang IV and also
of [12511-Sar1, Ala8, Ang II to SV-40 transformed human collecting duet
cells (HCD) membranes. No specific binding site for [12511 Sar', Ala8, Ang
II could be observed. Moreover, no signal for the type I Ang II receptor
(AT1) mRNA was present in HCD cells. In contrast, ['25I-Ang IV bound
specifically to HCD cell membranes. Mean KD and Bmax values were 5.6
2 nM and 1007 140 fmol/mg protein, respectively. The rank order of
affinity for competitive Ang It-related peptides was: Ang IV > Ang III >
Ang II > Ang 11(4—8) > Ang 11(1—7). ['251]-Ang IV binding was not
modified by non peptides AT1 (losartan) orAT2 (PD 123177) antagonists.
GTPyS and dithiotreitol did not affect ['25T-Ang IV binding. Ang IV
stimulated cAMP production by intact HCD cells in the presence of
forskolin. Taken together, these results indicate that HCD cells represent
a target site for Ang IV but do not possess Ang II receptors.
Signal transduction via a cell surface ganglioside of rat podocytes. .1.
Reivinen, H. Holthofer & A. Miettinen. Haartman Institute, University of
Helsinki, Finland. The regulation of podocyte function through surface
receptors is largely unknown. 0-acetyl GD3 ganglioside is a prominent
cell surface molecule at the rat kidney podocytes. After iv injections
monoclonal antibodies (MAb) against 0-acetyl GD3 (clone 27A, IgG3)
bound to podocytes and induced rapid morphological changes in the foot
processes (Dekan et al., Am J Pathol 137: 913, 1990). As gangliosides are
not transmembrane molecules, it is not known how the signal was
mediated into the cells. A subpopulation of human T-cells belonging to
the CD3+CD45RO+ 'memory cell'-type are strongly positive for 0-acetyl
GD3 (Reivinen et al., lot tmmunol 6:1409, 1994). We have used periph-
eral blood mononuclear cells (PBMC) to characterize the signal. In these
cells 27A lgG (1—20 jig/mI) induced a dose dependent mitogenic response,
as shown by [3Hj-thyrnidinc incorporation. 27A IgU or PMA alone did not
induce mitogenesis in purified T cells, hut did so in combination,
suggesting that PKC activation was needed for the effect. 27A TgG, hut not
anti-GD3 lgG (clone R24, 1g03), induced in I mm tyrosine phosphory-
lation of a 70kDa protein in PBMC, as shown by Western blotting and
anti-phosphotyrosine MAb. A fast mobilization of inositol phospholipids
was also induced, as detected by analysis of lipids extracted from cells
cultured in the presence of 27A IgG and [32PJ. These data indicate that the
binding of anti-O-acetyl GD3 lgG to T cells raises a signal mediated by
phosphorylated inositol lipids and PKC, and also involving activation of
tyrosine kinases. The identity of the 70 protein and the molecules
associated with 0-acetyl GD3 at the cell surface are under study. The
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results indicate that 0-acetyl GD3 may have a signaling function also in
the glomeruli.
Contraction of endothelial cells by hydrogen peroxide (H202): a novel
putative mechanism of tissue damage. S. Lopez-Ongil, J.A. Ginés-Ruiz,
MC. Iglesias, P. Ruiz, J. Bujdn, D. Rodriguez-Puyol. AlcaId de Henares
University, Spain. Recently, it has been demonstrated the importance of
endothelial contraction in the genesis of histamine-dependent local
edema. As reperfusion of an ischemic tissue is associated to overproduc-
tion of reactive oxygen species (ROS) and massive edema, we hypothe-
sized that ROS, by inducing endothelial contraction, may contribute to the
fluid leak observed in these situations. H202 (100 .rM, 30 mm) induced a
significant contraction of cultured bovine aortic endothelial cells (BAEC),
demonstrated by a decreased planar cell surface area as well as an
increased phosphoiylation of myosin light chain, without any significant
toxic effect. This contractile action was dose (1 tM-1 mM) and time
dependent (10—60 mm). In perfused rat femoral arteries, scanning
electron microscopy demonstrated that H202 also induced a significant
contraction of endothelial cells. The effect of H202 on BAEC was not
dependent on the release of platelet activating factor or TxA2 (not blocked
by BN52021 or sulotrobam), and it was also independent of calcium influx
to cytosol (not prevented by verapamil plus TMB-8). However, H7 and
staurosporine completely abolished the H202 effect on BAEC contraction,
and the activity of protein kinase C (PKC), evaluated by the measurement
of MARCKS phosphoiylation, was stimulated by H202. These results
support the importance of ROS-dependent endothelial cell contraction,
an effect probably mediated by a calcium-independent PKC.
Endothelin-mediated phospholipid signaling in the proximal tubule of
rat kidney. Miaden Knotek, Ozren Jaksic, Robert Selmani, Bosko Skoric and
Hrvoje Banfic. Department of Physioloy, School of Medicine, University of
Zagreb, Croatia. Endothelin (ET)-mediated phospholipid signaling was
studied in the rat proximal tubule. In freshly isolated proximal tubule cells,
ET-1, ET-2 and sarafotoxin S6c (S6c) evoked increase in 1,2-diacyiglycerol
(DAG), inositol (1,4,5)-trisphosphate and phospho-choline (PCho), sug-
gesting stimulation of both PtdInsP2 and PtdCho specific phospholipases
C (PLC), while ET-3 increased only DAG and PCho presumably via
PtdCho specific PLC. Renal cortical slices were also stimulated by above
mentioned agonists, followed by isolation of either brush border (BBM) or
basal-lateral membranes (BLM) in which mass measurements of inositol
lipids and DAG were performed. In BBM, DAG increased in response to
ET-1, ET-2 and ET-3, and was followed by protein kinase C translocation
to the BBM, while in BLM, DAG formation and translocation of PKC was
observed only in response to ET-3, suggesting spatial segregation of
signaling systems between two membrane domains of proximal tubule
cells. Tyrphostine, periussis (PTX) or cholera toxin (CTX) did not
influence ET-mediated signaling in either of membranes suggesting
involvement of PTX and CTX insensitive G-protein mediated stimulation
of PLC13 by ET receptors. Since different endothelins were not equipotent
in the stimulation of PLC in BBM and BLM, this was used as a tool to
examine the presence of different ET receptor subtypes in two cell
membrane domains. BQ123, an inhibitor of ETA receptors, did not
prevent ET-1-mediated signaling in BBM, but ETAB antagonist, bosentan,
inhibited ET-3-mediated signaling in BBM. Tn addition, ET agonist, S6c,
stimulated PLC in BBM. Neither B0123 nor bosentan inhibited ET-3
signaling in BLM. Therefore, these data strongly suggest the presence of
ET8 receptors in BBM and ET receptors in BLM, which are coupled to
somewhat different phospholipid signaling systems in proximal tubule
cells.
Minilecture 1—Mutations in epithelial sodium channel cause
pseudohypoaldosteronism type 1. S. Grflnder', S.S. Chang2, L. Schild',
R.P. Lifton2, BC'. Rossier'. 'Institut de Pharmacologic et de Toxicologic,
Université de Lausanne, 1005 Lausanne, Switzerland and Boyer Center for
Molecular Medicine, 2Yale University, New Haven, CT, USA. Pseudohypoal-
dosteronism type I (PHA) is a rare inherited disorder of electrolyte
homeostasis characterized by severe neonatal salt wasting associated with
hyperkaliemia and metabolic acidosis, and unresponsiveness to mineralo-
corticoid hormones. These physiological features are consistent with a
primary defect in sodium reabsorption in the kidney. The amiloride-
sensitive epithelial sodium channel (ENaC) is found in the apical mem-
brane of tight epithelia like the distal nephron where it constitutes the
rate-limiting step for salt reabsorption. Investigation of PHA-1 affected
offspring of consanguineous union revealed mutations in subunits of the
epithelial sodium channel in 5 kindreds. Mutations are homozygous in
affected subjects and co-segregate with the disease. They either disrupt the
protein structure by introducing an early frame shift or a premature,
termination codon in the a subunit or they introduce a missense mutation
in a highly conserved residue in the f3 subunit. We investigated the effect
of the missense mutation by functional expression of the channel protein
in Xenopus oocytes. We could demonstrate a highly significant reduction
in ENaC activity in oocytes expressing the mutant /3 subunit (40% of
wild-type activity, p <0.00001). Oocytes expressing the mutant /3 subunit,
however, still have significantly higher activity than channels expressing no
(3 subunit (p = 0.00001), suggesting that this mutation does not result in
complete loss of function.
Minilecture 2—Large homozygous deletions of the 2q13 region are a
major cause of juvenile nephronophthisis. S. Saunier, M. Konrad, L.
Heidet, F. Silbermann, F. Benessy, J. Calado, M. Broyer, MC. Gubler, C.
Antignac. INSERM U423, Necker Hospital, Paris, France. Juvenile
nephronophthisis (NPH) is an autosomal recessive heterogenous disorder
representing the most frequent inherited cause of chronic renal failure in
children and is frequently associated with Leber amaurosis. We recently
assigned a gene (NPI-11), which is responsible for approximately 85% of
the purely renal form of NPH, to the 2q13 region. Haplotype analysis
reduced the critical NPH1 interval to 2 cM. This region was cloned in a
yeast artificial chromosome spanning approximately 11,3 Mb and reveal-
ing the presence of low copy repeats. In 80% of the patients belonging to
inbred or multiplex NPH1 families and in 65% of the sporadic cases, no
amplification products were obtained on PCR analysis of sequence tagged
sites mapping to the region. Surprisingly, by Southern and pulse field gel
electrophoresis analysis, the corresponding rearrangements seem to be, in
most cases, large homozygous deletions of approximately 250 kb. The
restriction map showed the presence of a 100 kb inverted duplication,
whose telomeric copy was, at least, partially deleted in tested patients. This
suggests a common genetic disease-causing mechanism, possibly involving
low copy repeats, which could be responsible for this high frequency of
large rearrangements in an autosomal recessive trait. Our findings are also
of major clinical interest, since they permit diagnosis in the majority of
sporadic cases without the need for kidney biopsy.
Invited Lecture 3—New transgenic approaches to the function of genes
and to model human pathology. N. Hastie, MRC Human Genetics Unit,
Western General Hospital, Edinburgh, United Kingdom. We are studying the
childhood kidney cancer Wilms' tumour which is a particularly striking
example of the way in which cancer can arise through abnormal develop-
ment. In particular we are investigating the role of a Wilms' tumour
predisposition gene, WTI which maps to a human chromosome llpl3.
Particular mutations in this gene can lead not only to tumours but also to
severe nephropathy and gonadal dysgenesis. Children with these muta-
tions and range of symptoms have the Denys Drash Syndrome. Complete
knockout of the gene in mice results in absence of kidneys and gonads.
WT1 is a tumour suppressor gene encoding a protein with 4 zinc fingers
with characteristics of a transcription factor. However, our recent data
suggests that different forms of WTI may play roles in both transcription
and RNA processing. In order to understand the normal function of WT1
and how mutations lead to pathological conditions, we are using a variety
of transgenic approaches in mice. Firstly, I will describe how we have used
gene targeting in ES cells to produce mice with a particular WT1
mutation. These mice develop pathology similar to that found in humans
with the Denys Drash Syndrome. Secondly, I will describe how we are
using the novel approach of YAC transgenesis to investigate the function
and regulation of the WTI gene.
Intracellular sodium levels during sodium reabsorption in rabbit
cortical collecting system. A. Hartog, A.MT Engbersen, A. van Pelt, C.H.
van Os and R.J. M. Bindels. Department of Cell Physiology, University of
Nijmegen, Netherlands. Na reabsorption by the collecting duet is a
two-step process: entry via a benzamil-sensitive Na channel and exit via
an ouabain-sensitive Na '-K -ATPase. Both transporters must be tightly
regulated in order to maintain low intracellular Na' levels ([Na]) during
transcellular Na transport. In this study, [NaI was measured with the
fluorescent probe SBFT during variation of the Na transport rate in
rabbit connecting and cortical collecting tubules (referred to as cortical
collecting system) cultured on permeable supports. Active Na transport
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was estimated as the benzamil-sensitive short-circuit current in an Ussing
chamber. Inhibition of Na transport by benzamil (10—s M, apical side)
decreased FNaI from 7.6 0.9 to 5.1 0.4 mM (P < 0.001). Similar
results were obtained by removal of Na from the apical compartment,
indicating that influx of Na occurs primarily via benzamil-sensitive Na
channels. Aldosterone (15 h, 10 M) stimulated active Na transport by
125 11%. This increase was paralleled by a higher set point in [Na]
(9.0 0.6 vs 13.2 0.6 mM for control and aldosterone-treated cells,
respectively, P < 0.001). Omission of apical Ca2" stimulated Na" trans-
port by 30 5% and slightly increased [NaI1 from 4.6 0.3 to 6.1 0.4
mM (P < 0.001). Suppression of ion transport by ouabain (l0 M)
increased [Naj above 60 mM, but in the presence of benzamil [Na
only increased to 15.5 0.9 mM. In conclusion, [NaJ1 is maintained
within a narrow range during large variations in transcellular Na"
transport in rabbit cortical collecting system.
The application of capillary electrophoresis to the analysis of renal
tubular fluid: peptide and electrolyte assays. S.M. Pariy1', M.F. Walter",
C. F. Simpson * and R.J. Unwin". *Department of Chemistry, Birkbeck
College & °Division of Nephrology, University College London, London, UK
Capillary electrophoresis (CE) is a fast, high-resolution, ultramicroana-
lytical chemical separation method based on discrimination of molecular
species by charge and mobility. We are developing the application of this
technique to the analysis of inorganic ions and small peptides in nanolitre
samples of renal tubular fluid obtained in vivo. 1. Samples of late proximal
tubular fluid are collected from superficial nephrons using conventional
free flow micropuncture techniques in anaesthetized rats. Simultaneous
detection of electrolytes (Na", Ca2, K", Mg2, NH4) is possible using
capillary zone electrophoresis (CZE) in conjunction with a Crystal 1000
CE conductivity detector (ATi Unicam, Cambridge, UK). 2. Proximal
nephron segments are microperfused at 30 nlmin with perfusates
containing 14C inulin, as a marker of net fluid transport, and iO— or i0
M unlabelled Angiotensin II. Collections are made over approximately
five minutes. One third of each sample is taken for scintillation counting
and the remainder analysed using capillary isotachophoresis (CITP), a
technique based on sample migration between a 'fast' and a 'slow'
electrolyte system. This preconcentrates the sample (to approximately
i0 M) and separates peptides from extraneous electrolytes, mainly Na",
in renal tubular fluid. Rectangular silica capillaries (50 X 500 rm i.d.) with
UV detection at 220nm are used to separate peptides from the sample
matrix. Detection limits for Angiotensin H are <lO M. Preliminary
data suggest net secretion of peptide into microperfused proximal tubules.
It is intended to use a combination of CITP and CZE to measure bioactive
peptides and their metaholites in vivo, both in native renal tubular fluid
and in fluid collected from microperfused nephron segments.
Expression of NaPi-! in xenopus oocytes induces a chloride channel
permeable to organic anions. F. Lang, A. Schuster, S. Waldegger', H.
Murer2, A.E. Busch'. Departments for Physiology, Tubingen and Zurich2.
According to their molecular structure, two classes (I and II) of inorganic
phosphate (P) transporters have been cloned. Members of the type II
transporter family (NaPi 2—7) express Na' coupled transport with typical
features of proximal tubular P reabsorption. In oocytes expressing type 11
transporters, P induces a current critically dependent on ambient Na" and
pIT. The physiological function of the type I transporter (NaPi- I) re-
mained elusive. In oocytes expressing NaPi-1 P elicits currents only at
concentrations of >1 mmol/l. However, in those oocytes an anion current
is detected with a selectivity for I B > C1. The current is inhibited by
NPPB, niflumic acid, DIDS, phenol red, bcnzylpenieillin and probenecid
induce a small outward current. Tracer uptake studies reveal NPPB- and
niflumic acid inhibitable transport of ['4Cbenzylpenicillin in ooeytes
expressing NaPi-l in contrast to ooeytcs injected with water. In conclusion,
NaPi-l induces a novel Cl channel allowing the passage of organic
anions. The channel may mediate the secretion of xenohiotics across the
brush border membrane of proximal renal tubules.
Protein kinase C inhibits Na pump current in A6 cell epithelia. J. Beron
and I-i Verrey, Institute of Physiology, University of Zurich, Switzerland. A
varietyof studies suggest that protein kinasc C is involved in the regulation
of Na pump activity. We have tested whether PKC activation or inhibition
by phorbol ester (TPA) and bisindolyl-maleimide I (BIM), respectively,
has an effect on the transport activity of Na pumps in A6 distal nephron
epihclia. Cell monolayers were apically permeabilized for monovalent ions
with amphotericin B and the Na pump current (Ip) measured at defined
intracellular Na concentrations. The cells were treated during permeabi-
lization (30 mm) with 5 j.M BIM, 100 nM aTPA, 100 nM J3TPA or 5 sM
BIM + 100 nM TPA. The results are shown in the following table as
percent stdev of control. * indicates that the values are significantly
different from control (t-test; p < 0.05; n = 3—4).
BIM
93 27
99 4
105 3
102±21 51±13" 70±20
99±1 57±8" 88±5*
103±3 73±7* 101±1
To test whether this reduction in Na pump current by PKC activation was
due to a withdrawal of Na pumps from the basolateral membrane,
cell-surface labelings were performed using NHS-LC-biotin. Cell-surface
expressed Na pump a-subunits were visualized by immunoprecipitation
followed by streptavidin blots. Preliminary results indicate that the amount
of cell-surface expressed p-subunits decreases when PKC is activated by
J3TPA. In conclusion, PKC activation leads to a decrease in the Ip at
defined intracellular Na concentrations. This effect appears to be due, at
least partially, to a withdrawal of Na pumps from the basolateral mem-
brane.
Calcium reabsorption in rabbit cortical collecting system is regulated
at the apical entry step. G. Raber, P.H.G.M. Willems"', F.Lang*, R.
Gregerf, C.H. van Os, and R.J.M. Bindels. Cell Physiology and *Biochem
isoy, Nijmegen, Netherlands; "Phy.ciology, Tflbingen and fPhysiology,
Freihurg, Germany. Transcellular Ca2" transport in the distal nephron
involves passive Ca2" influx at the apical membrane, diffusion through the
cytosol and active extrusion across the opposing basolateral side. The
apical Ca2' influx pathway was characterized in rabbit connecting and
cortical collecting tubules cultured on permeable supports. The Ca2"
influx mechanism was monitored using Mn2, which quenches intracellu-
lar fura-2 fluorescence. Intracellular Ca2" concentration ([Ca2"1,) was
measured simultaneously. Transcellular Ca2 transport was determined as
apical-to-hasolateral 45Ca2" flux. All experiments were performed within
minutes. Decreasing apical pH from 7.4 to 5.9 inhibited transccllular Ca2
transport by 53 1%, whereas Ca2" influx was reduced by 31 5% and
[Ca2"11 decreased by 12 4%. Forskolin increased Ca2" transport by
108 40%, stimulated Ca2 influx by 114 25% and increased [Ca2J
by 35 5%. Finally, the basolateral compartment was perfused with
Na"-free medium to inhibit the Na'7Ca2" exchanger. This resulted in
50 10% inhibition of Ca2 transport, 42 2% reduction of Ca2' influx
and 56 4% increase of [Ca2"]1. To further characterize the Ca2" influx
pathway, Xenopus oocytes were injected with mRNA extracted from the
cultured cells. Subsequent tracer studies revealed the expression of a
felodipine and D600 independent, and pH and La3 sensitive Ca2" influx
mechanism. These results indicate that in the cortical collecting system: i)
the Mn2 quenching technique is a reliable tool to measure apical Ca2"
influx; ii) the influence of apical pH, intracellular cAMP and decreased
Na"-Ca2" exchanger activity on Ca2 transport rate is reflected by the
apical Ca2 influx rate; iii) [Ca2"J, does not appear to play a primary role
in the regulation of Ca2 influx or transcellular Ca2" transport.
Mapping a gene (SRN1) to chromosome 1q25.q31 in idiopathic ne-
phrotic syndrome confirms a distinct entity of autosomal recessive
nephrosis. Arno Fuchshuber, Genevieve Jean, Olivier Grihouval, Marie-
Claire Guhier, Michel Broyer, Jacques S. Beckmann, Patrick Niaude4
Corinne Antignac. INSERM U423, Hôpital Necker-Enfants Malades, Paris,
France. Idiopathic ncphrotic syndrome (INS) is a elinicopathological
entity occurring mainly in children, characterized by massive proteinuria
and minimal glomerular changes. In some instances, renal biopsy may
show focal segmental glomerulosclerosis or diffuse mesangial prolifera-
lion. In contrast to the two types of hereditary nephrotic syndrome (NS)
to date identified, the congenital NS of the Finnish type (CNF) and diffuse
mesangial sclerosis, INS is generally regarded as a sporadic disease,
although a few familial cases have been reported. We investigated a
distinct subgroup of nephrosis—--the steroid resistant INS (SRN)—with
characteristic features: familial occurrence, age of onset in early child-
hood, resistance to steroid therapy, progression to end-stage renal failure
within a few years and absence of recurrence after renal transplantation.
Ip (5 mi Na)
Ip (20 mM Na)
lp (90 m Na)
aTPA 3TPA fITPA + BIM
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The occurrence of the disorder in siblings and the high incidence of
inbreeding in these families made an autosomal recessive mode of
inheritance very likely. To assess this hypothesis, we performed whole
genome linkage analysis in nine multiplex families of European or
Northern African origin. Several candidate genes could be excluded for
linkage, including the genes for CNF, the type IV collagen cr3-a4 chains,
the heparan sulfat proteoglycan, and for some laminin chains. Our results
allowed us to assign a disease locus (SRN1) to a defined chromosomal
region on 1q25—1q31, thus confirming the existence of a distinct entity of
autosomal recessive nephrosis. Exclusion of linkage to the entire region in
one family proves genetic heterogeneity.
Matrix metalloproteinases MMP2 and MMP9 are produced in early
stages of kidney morphogenesis but only MMP9 is required for renal
organogenesis in vitro. B. Lelongi, M. C. Verpont, M. Delauche, and P.
Ronco. INSERM U64, Hôpital Tenon, Paris, France. We analyzed metal-
loproteinascs (MMP) production by mouse embryonic 11-day kidneys
grown in organotypic culture, in a medium devoid of hormone, growth
factor and serum. During 24 hours of culture, which corresponded to
T-shaped branching of the ureter bud, embryonic kidneys produced
functional MMP9 and MMP2 enzymes, detected by zymography on
gelatin and type IV collagen gels and by Western blotting, as well as their
active inhibitors (TIMPs) shown by reverse zymography. Immunolocaliza-
tion of metalloproteinases and analysis of concentrated media by zymog-
raphy after separate dissection of ureter buds and mesenchymes showed
that, in 11-day kidneys, the mesenehyme was responsible for the produc-
ti()n of MMP2 and MMP9. One day later, production of MMP2 by
mesenehyme was markedly increased and the ureter bud produced both
enzymes. We then evaluated the role of MMP2 and MMP9 in kidney
morphogenesis by adding anti-MMP2 or -MMP9 antibodies to the culture
medium of li-day kidneys. Anti-MMP2 antibody, even at 100 ig/ml, had
no effect on kidney morphogenesis. In contrast, the 3 anti-MMP9 anti-
bodies altered, in a concentration-dependent manner (1 to 100 pg/ml),
renal morphogenesis by totally inhibiting T-shaped branching of the ureter
bud and nephron formation and by increasing mesenchymal cell death
(from 5 jg,/ml). These effects were not reversible and were still observed
after inductive events. They were reproduced by exogenous TIMP1, the
natural inhibitor of MMP9, with a complete inhibition at 10 /Lg/ml. These
data provide the first demonstration of the production of functional
MMP9, MMP2 and TIMPs by embryonic kidney and further show that
MMP9 is required for both ureter bud branching and nephron formation
in kidney morphogenesis.
Chromosomal localisation of a Kid-i like gene in the human genome.
Gallagher R.A., Malik A.N. School of Molecular and Medical Biosciences,
University of Wales College of Cardiff P.O. Box 903, Cardiff Wales. Kid-i,
a putative renal transcription factor was recently mapped to rat chromo-
some 10q21.3-q22 (Witzgall et al., 1994). The aim of this work was to
localise Kid-i or related genes in the human genome. It has been shown
that a large region of rat chromosome 10 is syntenie with human
chromosome 17 (Levan et al. 1991). Rat Kid-i eDNA was amplified from
rat kidney and cloned. The cloned rat Kid-i eDNA contains part of the 5'
non-zinc finger region and also the first 4 zinc fingers. Human Kid-i
eDNA was isolated from an adult kidney library and showed high
sequence identity to the rat Kid-l eDNA. A human chromosome 17
cosmid library was screened with the rat Kid-i eDNA clone and the
human homologue of Kid-i. A total of 13 cosmid clones hybridised to both
probes. These were partially eharaeterised by restriction analysis and
Southern blotting. The results indicate that 12 of the 13 eosmid clones
contain a zinc finger region and at least 3 of the 12 cosmid clones contain
part of the non-zinc finger region. Our preliminary data strongly indicates
that these cosmid clones contain a human Kid-i-like gene, thus suggesting
that a homologue of Kid-i is located on human chromosome 17.
Effects of glucocorticoids on mitochondrial pool in rat kidney during
the late fetal age. B. Prieur, J. Bismuth and E. Delaval. INSERM U. 319
Université Paris 7 Tour 33—43, 1' Etage 2 place Jussicu 75251 Paris C'edex 05.
in the rat kidney, Na, K-ATPase activity exhibits a specific enhancement
between days 19 and 20 of gestation. This evolution depends on corticoid
hormones. Recently, we described a doubling of the renal mitoehondrial
pool at the same time, suggesting a coordinated increase in renal ATP
production by oxidative metabolism and in this enzyme activity. Therefore,
the role of adrenal glands in mitochondrial biogenesis was studied by dot
blot analyses and determination of the mitoehondrial DNA/nuclear DNA
ratio. Bilateral adrenalectomy was performed on pregnant rats on day 16
of gestation, just before fetal adrenal glands became functional. Fetuses
were then chemically surrenalectomized by a daily maternal subcutaneous
injection of 10 mg metopirone (Adx rats). On day 19 of gestation, half of
the fetuses were given a glueocortieoid injection of 5 jzg per fetus of
dexamethasone, a glucocorticoid analogue (Adx-Dex rats). Controls are
fetuses of sham operated pregnant rats. Kidneys were removed on day 20
of gestation and the mitoehondrial DNA/nuclear DNA ratio was deter-
mined by dot blot analyses and hybridization with specific DNA probes.
Results showed a significantly decrease of the mitoehondrial DNA/nuclear
DNA ratio in Adx rats (—40%) when compared to that obtained with
control fetuses. This ratio is not significantly different in Adx-Dex and
control fetuses. These preliminary results suggest a possible role of
glucocorticoids in the regulation of mitochondrial biogenesis during the
development. Moreover fetal development of the renal mitoehondrial
pool and of the renal Na, K-ATPase activity could be depend on a
common regulatory factor.
Alport syndrome and diffuse esophageal leiomyomatosis: role of
COL4A6 gene alterations in smooth muscle cells proliferation? L. Heidet,
L. Cohen Solal, L. Guicharnaud, E. Boye, Y ('at, K. Dahan, Y Ninomiycf,
Y Sado, MC. Gubler and C. Antignac. INSERM U423, Hopital Necker-
Enfants Malades, Paris, France. Department of Molecular biology and
department of Immunology, Okayama, Japan. Diffuse esophageal leiomyo-
matosis (DL) is a benign smooth muscle tumor involving part or all of the
esophageal wall. It may he associated with traeheo-bronchial leiomyoma-
tosis, and with genital involvement in female. in most eases of inherited
DL, the tumoral syndrome eosegregates with X-linked Alport syndrome
(AS). In all these families, deletions removing the 5'end of both COL4A5
and COL4A6 genes, which encodes the aS and a6 type IV collagen chains
respectively, and are located head to head in Xq22, have been reported.
Studying DNA rearrangements in DL-AS families and in AS families
without DL known to bear deletions of the 5' part of COL4A5 we have
shown that: (i) In DL-AS patients, deletions in COL4A5 are of variable
extent, while deletions in COL4A6 are confined to the exons 1, 1' and 2,
with variable breakpoints in the large COL4A6 intron 2. (ii) Three
patients with AS but without DL (with a normal CT-scan at 18,2 1 and 35
years of age) bear deletions removing 5' ends of both COL4A5 and
COL4A6 genes, but extending downstream to COL4A6 exon3. (iii) DL
behaves in females as a dominant and fully penetrant disease, a very
unusual feature for an X-linked disorder. (iiii) A COL4A6 transcript
including exon 4 but not exon 3 of COL4A6 is present in a tumoral sample
originating from a male patient bearing a deletion removing exons 1—18 in
COL4A5, exonsi, 1' and 2 in COL4A6, and the intergenic region. Using
COL4A6 monoclonal antibodies, we have studied leiomyomatosis samples
and shown that a6 type IV collagen chain is not present in the tumor,
excluding the hypothesis of a cell proliferation due to a dominant effect of
an abnormal truncated protein. However, using in situ hybridization with
COL4A6 rihoprobes, we have demonstrated that a transcript does exist in
DL tumors. We are now working (i) On the characterization of this
transcript to determine if it has a role or not in the proliferation process.
(ii) On the research of another gene in the large second intron of
COL4A6, which could be interrupted by the deletions, leading to a
dominant activating mutation responsible for cell proliferation.
The afferent arteriole in the rat kidney shows distinct permeability
differences. Zs. Rdzga, L. Rosivall*, Szent-GyorgyiAlbert Medical University,
Department of Pathology (Szeged); Semmelweis University Medical School,
Department of Pathophysiology, (Budapest). We first have published thai
the endothelium of the late part of the affcrent arteriole in different
mammals is fenestrated similar to the glomerular capillary. in order to
provide further evidences that the afferent arteriole characteristicly con-
sists of two not only morphologieally but functionally distinct parts, the rat
kidneys were examined by light microscopy using 250 mg/kg Fe(III) SO
and electron microscope employing native ferritin (SIGMA). 25 seconds
after intraarterial administration of the tracer, serial frozen sections
stained with Berlin-Blue and serial thin sections were studied under light
and electron microscope, respectively. On the frozen sections, Berlin-Blue
appeared in the lumen of arteriole, the glomerular capillaries and in the
area of JGA. The ferritin was observed in the matrices of extraglomerular
mcsangium and in the interstitium of the afferent arteriole around the
epithelioid cells. The highest density of ferritin seemed to appear in the
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afferent arteriole wall next to the renin granule containing cells. No
ferritin was observed in the interstitium of renin-negative part of the
afferent arteriole. These findings support the hypothesis that the afferent
arteriole can be divided into two distinct parts namely "permeable" and
"non-permeable" based not only on morphological but also Ofl functional
evidences.
Immunoneutralization of circulating glucagon reduces GFR in diabetic
rats. Mina Ahioulay and Lise Bankir. INSERM U. 90, Hopital Necker, Paris,
France. The mechanism responsible for the glomerular hyperfiltration of
diabetes (diabetic hyperfiltration = DH) remains unclear. The contribu-
tion of glucagon (G) and/or of metabolic disturbances to DH is still a
matter of controversy. The aim of this study was to reevaluate the
contribution of G to DH. Renal function was studied in diabetic male
Wistar rats before and after acute neutralization of G, using an anti-G
monoclonal antibody (AG-Ab). Diabetes was induced in 7 rats by a single
i.p. injection of 65 mg/kg BW streptozotocin (STZ). Three weeks later,
renal function was studied by clearance technique under anesthesia during
3 X 15 mm basal periods (B), and 6 X 15 mm experimental periods (El
and E2, mean of 3 periods each). In the first 3mm of El, 10 nmol/kg BW
of AG-Ab was administered, i.v., in 4 rats. This molar amount of antibody
is about a thousand fold larger than the molar amount of circulating
glucagon. In the 3 other rats, a similar amount of non specific monoclonal
antibody was infused (NS-Ab). GFR (inulin clearance, mi/mm), and
plasma concentration (mM) of glucose (P51) and urea (P,,rcu) were
measured. Results are means SE (see table). Paired t test between El
or E2 and B: *, p <0.05; ', p <0.01. Values observed in non-diabetic rats
(Normal) are given for comparison.
Normal AG-Ab B AG-Ab E 1 AG-Ab E 2
GFR 3.05 0.31 4.90 0.14 4.01 0.24* 3.19 0.44**
P glue 5.51 0.15 29.1 1.9 25.9 1.6 24.9 2.1
P urea 7.13 0.43 13.8 2.0 14.8 2.7 14.7 3.0
In NS-Ab rats, no significant changes were observed (not shown). These
results show that AG-Ab induced a normalization of GFR in the absence
of significant improvement in metabolic disorders. In conclusion, this
study suggests that glucagon has a major contribution to diabetic hyper-
filtration by a mechanism which is independent of the effects of this
hormone on carbohydrate and protein metabolism.
Antisense oligonucleotides for ICAM-l attenuate reperfusion injury
and renal failure in the rat. Hermann Hailer, Duska Dragun, .4nnegret
Miethke, Joan Keun Par/c, AngelikaWeis, Andrea Lippoidt, Volkmar Grog
and Friedrich C. Luft, Franz Voihard Clinic and Mwc Delbrück Center,
Humboldt University, Berlin, Germany. The leukocyte adhesion molecule
ICAM-1 is implicated in isehemic renal reperfusion injury. We tested the
utility of an ICAM-1 antisense oligodeoxyribonucleotide (ODN) with
lipofectin, 6 h prior to 30 mm bilateral renal ischemia in the rat. We
measured ICAM-1 expression by immunohistochemistiy and western blot.
Our antisense ODN showed a specific ICAM- 1 surface expression inhibi-
tion in vitro. We then assessed ICAM-1 expression, leukocyte infiltration,
serum creatinine, serum urea concentration, and renal histology in rats
subjected to renal ischemia and controls. Serum creatinine and urea
concentrations 12 and 24 h post ischcmia were increased in saline treated
and reverse ODN treated rats, compared to antisense ODN treated or
sham operated rats (p < 0.05). Western blotting showed decreased
ICAM- I protein in anhisensc ODN-treated kidneys, compared to reverse
ODN treated and saline treated ischemie controls (p < 0.05). Antisense
ODN also ameliorated the ischemia-indueed infiltration of granulocytes
and macrophages, (p < 0.05) and resulted in less cortical renal damage as
assessed by a quantitative pathological grading scale (p < 0.05), compared
to reverse ODN or saline treatment. Thus, antisense ODN for JCAM-1
protected the kidney against ischemic renal failure. The clinical applica-
bility of these findings extends beyond ischemic acute renal failure.
Induction of microhematuria by an IGA isotype switch variant of a
monoclonal anti-Thy-1.1 antibody in the rat. Mieneke GA. Van Dixhoorn',
Arko Gorter2, Toshinobu Sato', Annemieke M. Van der Wa12, Jaap D.H. Van
Eendenburg2, Jan Rozing 3, Mohamed R. Daha', Emile Dc Heer2. Depart-
ment of Nephroiogy' and Pathology2, University Hospital Leiden, University
of Groningen3, The IVetherlands. IgA Nephropathy (IgAN) is a chronic
form of glomerulonephritis (GN) characterized by the deposition in the
glomerular mesangium of mainly IgA. An experimental form of mesangial
prnliferative GN can be induced in rats by either polyclonal or monoclonal
antibodies against Thy-li, a glycoprotein present on the surface of
mesangial cells. The IgG-mediated renal inflammation is complement
dependent and associated with influx of platelets and monocytes. In the
present study we have switched an IgG2a anti-Thy-1.1 (ER4G) producing
hybridoma to an IgA anti-Thy-1.1 (ER4A) producing clone and analyzed
the effects of IgA anti-Thy-1.1 in rats. FPLC analysis by gelfiltration
revealed that the IgA produced by the hybridoma cells was mainly dimerie
and polymeric. Infusion of rats with purified ER4A (1 mg/kg) resulted in
the deposition of IgA in a mesangial pattern in the glomeruli, similar to
that found with ER4G. While administration of ER4G resulted in
proteinuria, no significant urinary protein excretion was found in rats
treated with ER4A. However significant microhematuria was observed in
rats receiving either ER4A or ER4G. Furthermore the administration of
ER4A was not accompanied by activation of complement and no signifi-
cant influx of monocytes or polymorphonuelear leukocytes was observed
in contrast to the rats receiving ER4G. We conclude that microhematuria
is selectively induced in Wistar rats by mouse IgA anti-Thy-1.1 without
detectable complement-mediated injury to mesangial cells. These studies
may be of importance for our understanding of the mechanisms leading to
IgA nephropathy in patients.
Hypertension and glomerular injury in MWF/Ztm rats are predicted by
reduced nephron number. Fassi A., Giovannelli G., Brenner B.M. *, Re-
muzzi G., Remuzzi A. Mario Negri Institute for Pharmacological Research,
Be,gamo, Italy and *Brigham and Women's Hospital, Boston, USA. We
have previously shown that male MWF/Ztm rats develop hypertension,
proteinuria, and glomerulosclerosis with age, while females are protected
from these systemic and renal abnormalities. Despite several hypothesis,
the mechanisms responsible for spontaneous renal damage in this and
other rat strains are not completely identified. A reduced number of
glomeruli (Ng) has been postulated to contribute to development of
hypertension and renal damage (AJH 1988, 1:335). We therefore evalu-
ated Ng, using the maceration technique, in male and female rats of
MWF/Ztm and Wistar strain. At 10—12 weeks of age, body (BW) and
kidney weight (1(W), urinary protein excretion (UrProt) and the Ng per
kidney were as follows:
Males Females Males Females
MWF/Ztm Wistar
N
BWg
KWg
UrProt mg/24 h
Ng (X103)
7
323 31
1.23 0.09
89 18
14.7 1.6
7
209 7
0.77 0.0814 3
16.9 2.1
14
373 28
1.60 0.21
16 5
26.2 1.7
14
250 12
1.09 0.156 3
26.9 2.1
Data are: mean SD. Statistical analysis with two-way ANOVA.
Significant differences were observed in BW and KW for strain and sex
(P < 0.01). The Ng per kidney was significantly lower in MWF/Ztm than
in Wistar rats of the same sex (P < 0.01). Calculated NgIBW was
importantly lower in proteinuric MWF/Ztm males (92 12) than in other
groups (162 23, 142 15, 217 24 Ng/g of BW, respectively in female
MWF/Ztm, male and female Wistar rats). Thus, in line with the previously
postulated hypothesis, a reduced NgIBW ratio may predispose male
MWF/Ztm rats to the development of arterial hypertension and glomer-
uloselerosis.
Natural expression of alternatively-spliced isoforms of the PTHIP'l'H-
related peptide receptor messenger RNA in human kidney and bone cells
(SAOS2). A nne-Sixtine Jobert, isa belie Fernandes, Geeta Turner, Dominique
Prie, Gerard Friedlander and Caroline Silve. INSERM U426, FacuitC X
Bichat, Paris, France. Although it is firmly established that a single
PTH/PTH-rp receptor can mediate the effects of both hormones in kidney
and bone, some findings are difficult to reconcile with the idea that all
effects of PTH and PTH-rp result from the stimulation of this single
receptor. The aim of the present study was to search for splice variants of
the PTH/PTH-rp receptor (PTH!PTI 1-rp R) using a PCR-based strategy
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in kidney and bone. We report the presence of two spliced variants of the
previously identified PTH/PTH-rp R (called S-E1-E2) mRNA. Both
spliced variants (called S-E2 and S-i2-E2) were obtained by reverse
transcription and amplification of mRNA from human renal cortex and
SaOS2. S-E2 sequence comprised exon S, and skipped exon 1 (El), to start
again on exon 2. S-i2-E2 sequence also skipped exon I, but the 3' acceptor
site was located in intron 2, leading to the insertion of a small peptide
segment before exon 2. Quantification of the isoforms by radioactive PCR
demonstrated that S-i2-E2 comprised approximately 3—6%, and S-E2
11—16% of total. Spliced variants were also detected in rat hone. In order
to study the functional characteristics of the spliced isoforms, full length
S-El-E2, S-i2-E2, and S-E2 cDNA in pcDNA1 plasmid were transiently
transfected in COS and CHO cells. A small, but significant cAMP
stimulation (2 to 3-fold over basal values with 2.4 )< i0 M PTH,
compared to 15 and 25 respectively for S-E1-E2), was observed in S-i2-E2,
not in S-E2 transfected cells. PTH 1—34 elicited an increase in [Ca]i in
S-E1-E2, not in S-i2-E2 and S-E2 transfectcd cells. Specific binding of
[1251]-PTH-rp was detected in S-E1-E2, not in S-i2-E2 and S-E2 trans-
fected cells. A detectable binding of an anti-human PTH/PTH-rp R
antibody was evidenced in S-El-E2, not in S-i2-E2 and in S-E2 transfected
cells. In summary, we have shown by RT-PCR the presence of two
additional splice variants of the PTH/PTH-rp receptor mRNA which are
naturally expressed in human kidney and osteoblast-like cells. These
spliced variants are not (or very little) sorted to the cell surface, and
coupled to second messengers. Future work may uncover the function and
regulation of these splice variants, and lead to an understanding of how
they interact with each other.
Up-regulation of the EGF-AP-I cascade after subtotal nephrectomy
(Nx) in the rat: effect of sodium restriction. F. Terzi, M. Burtin, H. Beaufils,
C. Kleinknecht, and G. Friedlander, INSERM U 426 & Dept. Physiology,
Fac. Med. X-Bichat, Univ. Paris 7, Paris, France. Tubular hyperplasia and
hypertrophy are early events after nephron reduction and prelude to
progressive destruction of the remnant kidney. Restriction of dietary Na
content was shown to delay and reduce tubular lesions following Nx.
Epidermal growth factor (EGF), a potent mitogenic paracrine factor for
tubular cells, activates a signaling cascade in which c-fos and e-jun, which
form the AP-l complex, are instrumental. We therefore addressed the
question of whether elements of this cascade were affected by Nx and by
Na restriction. We evaluated 2, 7, and 10 days after Nx, the expression of
PCNA (as a marker of proliferation), EGF, EGF receptor (EGF-R), c-fos
and c-jun in rats after 3/4 Nx as compared to sham-operated animals. The
number of PCNA-laheled nuclei increased progressively with time after
Nx in glomeruli and in proximal and distal tubules. After 14 days following
Nx, both EGF mRNA (RNAse protection assay) and protein (immuno-
histochemistry and urinary excretion) were increased. The density of
EGF-R (binding to basolateral membranes) was increased whereas the
abundance of EGF-R mRNA was unchanged. c-fos and c-jun mRNAs and
proteins were also overexpressed at day 14. Moderate restriction of dietary
Na from 0.5% (wt/wt) to 0.25% reduced significantly, at day 14, the
expression of PCNA, EGF, e-fos and c-jon, while EGF-R were unaffected.
In conclusion: (I) Up-regulation of the EGF-AP-1 cascade may be
instrumental in tubular hyperplasia following Nx; (ii) reduction of EGF
and AP-l expression by dietary Na restriction may account for the
beneficial effect of low Na diet on the progression of renal lesions after Nx.
Regulation of receptor mediated albumin endocytosis by GTP-binding
protein G1 in ok cells. N. Brunskill, S. Nahorski, and J. Walls. Depts. of
Nephrology, and Cell Physiology and Pharmacology, Leicester University
Medical School, Leicesier, England. Proteinuria may be an important factor
in the development of renal interstitial scarring via a direct toxic effect on
proximal tubular cells (PTC). The mechanism of protein re-absorption by
PTC is poorly understood hut the presence of large quantities of G-
proteins, particularly and G,, in apical membranes (Brunskill et al
Kidney mt. 40: 997—1006, 1991) together with reports of their involvement
in endoeytosis suggests a novel role in protein re-absorption. The kinetics
of ['2511-alhumin binding and uptake was measured in OK cell monolay-
ers. Dose dependency of ['251j-albumin uptake demonstrates saturation
kinetics at 37°C suggestive of a receptor mediated process and non-linear
curve fitting of data defines both high (K0 30.3 mg/L) and low (K[) 16.2
gIL) affinity binding sites. Electron microscopic examination of cells
labeled with lOnm gold-albumin demonstrated albumin bound to the cell
surface and present in intracellular endecytic vesieles. Potential involve-
ment of G-proteins was assessed by pre-treatment of cells with N-
ethylmaleimide (NEM), pertussis toxin (PTX) and cholera toxin (CTX).
No effect of any agent on albumin binding at 4°C was seen. NEM and PTX
significantly reduced [1251J-albumin uptake at 37°C (50%, p < 0.01)
whereas CTX had no effect, suggesting the involvement of a member of
the G1, family of G-proteins in endocytic regulation. OK cells were stably
transfeeted with a G eDNA in peDNA3. Controls were transfected with
the vector alone. Transfects were selected in G418 media and screened by
indirect immunofluorescenee and Western blotting with anti-G3 antibod-
ies. Transfects with 3.5 fold overexpression of G3 compared to controls
demonstrated marked and significant enhancement of ['251]-albumin
uptake in both a time and dose dependent manner. This effect was
abolished by pre-treatment with PTX. In conclusion albumin binds to high
and low affinity sites in OK cells and is taken up by receptor mediated
endocytosis. The process of endocytosis is regulated by
Megalin functions as a receptor for endocytosis of albumin. Shiying
Cui', Pierre Verroust2, SØren K Moestrup', and Erik Ilsø Christensen'.
'Department of Cell Biology, Institute of Anatomy, University of Aarhus,
DK-8000 Aarhus C, Denmark; 2lnstitute National de Ia Sante ci de Ia
Recherche Médicale U64, Hôpital Tenon, Paris, France; 3lnstitute of Medical
Biochemistry, University of Aarhus, DK-8000 Aarhus C, Denmark. It has
been known for years that albumin filtered in the glomeruli are reabsorbed
very efficiently by the renal proximal tubule by endocytosis. The present
study was undertaken to determine whether or not megalin/gp330 func-
tions as a receptor for endoeytosis of albumin. RSA (rat serum albumin)
was iodinated with 125J The tracer was microinfused into rat surface
proximal tubules in vivo and the tubular uptake was determined in the
presence or absence of recombinant RAP (receptor associated protein.
apreviously a2MRAP) 1.5 x iO M or in the presence or absence of cold
RSA 0.8 >< iO M. In another series of experiments uptake of albumin
was tested by micropuncture, using 10 nm colloidal gold particles coated
by BSA (bovine serum albumin) with or without one of the following
inhibitors: RAP, 10 M; BSA, 10 M; Megalin, 2 X iOM; EDTA, 5 Xi0M; ytochrome C, i0 M; Gentamicin, 10 2 M. Seven minutes after
microperfusion the tubules were fixed, prepared for EM and the number
of gold particles quantitated on tubular cross sections. Binding of '251-BSA
and !2sIRSA to purified megalin was also determined directly using
Sepharose columns. The results revealed that the tubular uptake of
'25[-RSA was significantly inhibited by RAP and cold RSA, thus RAP
reduced the uptake by more than 50%. The uptake of BSA-gold by the
proximal tubule was very intensive. BSA-gold was found in the endocytie
vesicles, vacuoles, dense apical tubules, and in lysosomes. All of the
inhibitors used in the present study significantly reduced uptake of
BSA-gold at the concentrations used. BSA and RSA showed RAP
inhibitable and calcium dependent binding to megalin-sepharose columns.
The present study demonstrates that megalin mediates reabsorption oF
albumin in renal proximal tubules and furthermore suggests megalin to be
the major scavenger receptor in these cells for plasma proteins filtered in
the renal glomeruli.
Rapid diagnosis and identification of cross-over sites in glucocorticoid
remediable aldosteronism (GRA) A. A. MacConnachie, L. J. Gates, N. If.
Haites, N. Ben/amin. University of Aberdeen, Aberdeen, Scotland, UK.
Glucocorticoid remediable aldosteronism (GRA), an autosomal dominant
disorder that causes primary aldosteronism, hypertension and premature
death from stroke is caused by a ehimaeric 11 hydroxylase/aldosterone
synthase gene. This puts aldosterone synthase under the control of
adrenocorticotrophic hormone (ACTH) resulting in sustained hyperaldo-
steronism and hypertension which can be prevented by administration of
dexamethasone which inhibits ACTII. It is therefore important to identify
hypertensive patients with GRA so that they can be treated appropriately.
We have identified five separate GRA kindreds from the North of
Scotland. A long PCR method (capable of amplifying DNA up to 5 kilo
bases) was developed using sense and anti-sense primers directed against
5' 11 hydroxylase and 3' aldosterone synthase sequence respectively.
Because these primers will only amplify ehimaerie sequence a PCR
product indicates the presence of the chimaeric gene and hence allows the
diagnosis of GRA. Using this method we attempted to identify the
cross-over points in these five families by direct sequencing of cloned
ehimaeric PCR product. We have shown that this technique can reliably
detect the chimaeric gene in members of all five GRA kindreds, allowing
it to he used for rapid diagnosis. Sequencing of the PCR product identified
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break points ranging from intron 2 to exon 4 of 11 hydroxylase. This
proves that the variation in phenotype seen in GRA is not due to the
position at which the two genes cross-over. Also because different families
have similar break points, this may indicate a founder effect for GRA in
the North of Scotland.
Differentiation of vascular smooth muscle cells by proteinkinase C-a is
mediated by transforming growth factor-3. Marek Drab, Carsten Lind-
schau, Fried.rich C. Luft, and Hermann Hailer. Franz Voihard Clinic,
Mwc-Delbruck-Centmm, Humboldt University Berlin, Germany. The molec-
ular mechanisms of dedifferentiation and growth of vascular smooth
muscle cells (VSMC) are largely unclear; however, protein kinase C
(PKC) is a key enzyme in the intracellular signaling pathways which
mediates this process. We have previously shown that overexpression of
PKC isoform a induces differentiation of VSMC. We now investigated the
hypothesis that this effect of PKC-a is mediated via transforming growth
factor-fl (TGF-f3). PKC was microinjected into dedifferentiated VSMC
from rat aorta. Expression of TGF-fl and TGF-13 receptor was measured
by in situ hybridization, immunofluorescence and RT-PCR from single
cells. The VSMC phenotype was characterized by immunostaining for
a-actin and desmin. PKC-a induced an increased expression of TGF-f3
after 12 hrs. The TGF-J3 receptor expression was increased concomitantly.
Both proteins were mostly located intraceliularly. Expression of a-actin
was observed after 24 hrs. Retinoic acid induced an increase in PKC-a
expression together with increased expression of TGF-j3 and its receptor.
Neutralizing TGF-13 antibodies prevented the PKC induced expression of
a-actin and the differentiation of VSMC. Our findings demonstrate an
inverse association between PKC-a expression and vascular smooth
muscle cell differentiation. The data show that PKC-a induces TGF-13
expression and suggest a causal role of auto/paracrine effects of TGF-f3 in
the regulation of actin expression and VSMC differentiation.
Effect of high glucose concentrations and angiotensin H on the produc-
tion of TGF-fi and fibronectin by glomerular visceral epithelial cells. N.F.
van Det, N.A.M. Verhagen, J.H.M. Berden, J.A. Bruijn, F.J.van der Woude
and M.R. Daha. University Hospitals Nijmegen and Leiden, Depts of
Pathology and Nephrology, The Netherlands. Recent studies have shown
that Angiotensin II (Ang II) induces synthesis of several matrix proteins by
rat mesangial cells, and that these effects are mediated by induction of
TGF-j3. We have recently shown that both high glucose and Ang II
decrease heparan sulfate proteoglycan production whereas TGF-fl pro-
duction was increased. Next to mesangial cells, one of the cell types within
the kidney that could express AT receptors are the glomerular visceral
epithelial cells (GVEC). These cells produce the extracellular matrix
incorporated in the lamina rara externa of the glomerular basement
membrane (GBM). We investigated whether high glucose and Ang II
influences fibronectin and TGF-13 synthesis by GVEC. Furthermore, by
RT-PCR analysis we investigated whether the Ang II type I receptor
(ATR1) or the ATR2 could be detected on these cells. Human GVEC
were cultured for three days in the presence of high (15 or 25 mM) glucose
or (10—6 M) Ang II. After this period the supernatants were harvested and
assessed for fibronectin and TGF-fl using ELISA. Ang II had no effect on
the production of fibronectin and TGF-13 measured in the supernatant of
the cells. Furthermore, no ATR1 or ATR2 could be detected on these
cells. However, high glucose induced a 2 fold induction of fibronectin (P <
0.01) and a 3—6 fold (p < 0.001) stimulation of TGF-fl production.
Neutralizing antibodies against 1GF-fl significantly reversed the increase
in fibronectin levels to control. We conclude that high glucose stimulates
the synthesis of fibronectin and that these effects are mediated by
induction of TGF-13. These results suggest that in diabetic nephropathy
high glucose levels may play a specific role in changing the matrix
composition of the GBM.
Extracellular matrix (ECM) proteins regulate mesangial cell (MC)
survival by integrin-mediated suppression of apoptosis. J. Savill, K.
Jackson, A. Moonry. Dept. of Medicine, University Hospital, Nottingham,
U.K. We have shown that MC number in inflamed giomeruli is regulated
by apoptosis, a programmed form of cell death (J Clin Invest 94:2105).
Since there is progressive loss of glomerular cells during progression of
glomerular scarring, which is accompanied by increased expression of
fibronectin (Fn) and type I collagen (coil I), we speculated that by contrast
with normal mesangial ECM proteins, such as type IV collagen (coil IV)
and laminin (Ln), "sclerotic" ECM proteins might fail to support survival
of MC. Employing a well established, microscopically quantified assay of
apoptosis induced by 8h serum deprivation of freshly plated rat MC
adherent to tissue culture plastic, we found that pre-coating of wells with
either coil IV or Ln significantly suppressed apoptosis, by 74.0 9.8% and
48.1 10.4% respectively. However, neither Coil I nor Fn was able to
provide survival signals to serum-starved MC. To examine which MC
receptors might mediate the survival-conferring properties of Coil IV and
Ln, we examined the effects of integrin inhibitors during MC adherence
prior to serum starvation. Although RGDS peptide neither inhibited
adherence to, or the survival effects of, coil IV and Ln, a polyclonal rabbit
anti integrin antibody specifically abrogated coil IV-determined MC
survival. We conclude that MC survival can be regulated by mesangial
ECM proteins via i3 integrin receptors, and we propose the new concept
that glomerular cell loss from giomeruli undergoing scarring may repre-
sent failure of abnormal ECM to signal MC survival, apoptosis occurring
by default.
Parathyroid hormone induces rapid endocytosis of renal type II
Na/P-cotransporter. M Lotscher, M. Levi, J. Biber, H. Murer, and B.
Kaissiing. Institutes of Anatomy and Physiology, University of Zurich,
CH-8057 Zurich. PTH is a major regulatory factor of renal P1-reabsorp-
tion, inhibiting the activity of apical brush border membrane (BBM)
Na-dependent P-transport in proximal tubule cells. In rat kidney, the
abundance of NaPi-2 protein (a type II Na/P-cotransporter) in the BBM
is rapidly decreased after PTH treatment (AJP 268, 1995). To elucidate
the mechanism of this fast down-regulation, parathyroidectomized rats
were given a single dose of PTH 35 mm or 60 mm before sacrifice.
Examination of kidney sections by immunofluorescence and electron
microscopy revealed the following acute effects of PTH in the proximal
tubule: 1) Transient formation of numerous tubulo-vesicular structures in
the subapical region. 2) Rapid downreguiation of NaPi-2 protein expres-
sion in the BBM associated with transient appearance of the transporter
in the subapical region. 3) Transient colocahzation (at the LM level) of
vacuoiar type H-ATPase with NaPi-2 protein in the subapical region, but
no persistent retrieval of the proton pump from the apical membrane. 4)
No obvious changes in the expression of NaSi-1 protein, a Na-dependent
sulfate transporter in the BBM, or F-aetin. These results suggest that
PTH-induced acute down-regulation of NaPi-2 protein expression in the
BBM of proximal tubule cells is accomplished by rapid endocytosis of the
transporter. Selectivity of the endocytotic process for NaPi-2 protein
seems to be achieved by excluding other BBM proteins from internaliza-
tion or recycling them back to the apical membrane.
NO-synthase blockade unmasks low concentration angiotensin II (All)
constrictions sensitive to AT1, and AT2 antagonists in the isolated rat
kidney (IPK). C. Muller, B. Zhu, T. Massfelder, C. Judes and J.J. Heiwig.
Renal Cellular Physiology (CJF INSERM), ULP, Strasbourg, France. Tonic
NO release attenuates the renal pressor effect of All. In autoradiographic
studies AT2 receptors represent 5 to 10% of All receptors in the rat
kidney and all of the renovascular actions of All are primarily mediated by
the AT1 receptor and renal functions have not been convincingly demon-
strated to be affected by AT2 antagonists. We asked whether an AT2-
sensitive All-induced vasoconstriction might he masked by vasodiiatory
NO release in the IPK perfused at constant flow. One hour pre-perfusion
of the IPK at 90 mmllg in the presence of either 0.1mM L-NAME, 1 mM
L-NNA or 0.01 mM LY83583 (a soluble guanylyl cyclase inhibitor),
comparably unmasked vasoconstrictoly responses to 0.01 to 1 nM All of
10 to 80 mmllg, and potentiated the response to 10 nM All from 20 to 80
mmHg. L-NAME-unmasked response to 0.1 nM All was dose-depen-
dently inhibited by both L158809 (ATJ antagonist) and PD123319 (AT2
antagonist) with IC511 values of 0.05 nM and 0.5 nM, and maximal
inhibition of 100 and 80%, respectively. The response to 10 nM All was
selectively inhibited by L158809 with an IC60 of 0.5 nM and maximal
inhibition of 100% CGP41 l2A (5 nM), another AT2 antagonist, like
PD123319, inhibited by 65% the L-NAME-unmasked response to 0.1 nM
All. Moreover, LY83583-and L-NAME-sin masked responses to 0.1 nM
All were comparably inhibited by 5 nM P1)123319. Conclusion: In the rat
IPK, tonic NO release counteracts vasoconstrietory reponscs to sub-
nanomolar doses of All, mediated by All receptors (presumably derived
from AT1 type) sensitive to both AT1 and AT2 antagonists at doses
compatible with a selective interaction with All receptor subtypes. At
higher All doses, NO blockade potentiates classical AT1-mediated vaso-
constrictions.
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Impact of bezafibrate on blood pressure and renal function. B. Krdnzlin,
I Pill, S. Vetter, N. Gretz; Medical Research Center, Klinikum Mannheim,
University of Heidelberg, D-68167 Mannheim, Boehringer Mannheim, 68305
Mannheim. Bezafibrate (BF) is a fibric acid derivative known for its
beneficial lipid lowering effects. Recently elofibrate has been reported to
prevent the development of hypertension in DahI S rats (Jiang and
Roman, 1995). However in humans there had been some reports on
increase in creatinine during BF treatment. We therefore analysed the
impact of BF on blood pressure and renal function in healthy Sprague
Dawley rats (SD = group 1) and in rats with impaired renal function with
autosomal dominant polycystic kidney disease (PKD = group 2). 4
subgroups (each of n 26) were build by feeding BF (Beza), indometazin
(Indo), BF and indometazin (Beza/Indo) and control food (Con) for 16
weeks. Every 4 weeks blood and urine samples were obtained and blood
pressure was recorded. BF led to a marked reduction of cholesterol and
triglyceride levels in group 1 and 2. Renal function was only temporary
slightly impaired in the SD group while in the PKD animals the expected
rise in proteinuria and systolic blood pressure could be blunted by
BF-treatment (Con = 170 13 mmHg versus Beza = 152 15 mmHg;
16th week). Additionally BF raised endothelin significantly in group 1 and
2 (Beza = 1.57 0.63 j.rg/24 h vs. Con = 0.31 0.06; 12th week) and
seemed to have some influence on prostaglandin synthesis. In summary we
detected a beneficial impact of BF on blood pressure in PKD rats and
suggested a possible relationship with alterations in endothelin and
prostaglandin metabolism.
Are both white coat hypertension and sodium-lithium countertrans-
port-activity (SLC) important factors for the development of hyperten-
sion? Keuneke C., *Duhm J., Reden S., BrOckner W., Brumberger V.,
Mastelotto A., Fischereder M., Middeke M. and H. Holzgreve. Medizinische
Poliklinik and *physiologisches Institut, Ludwig-Maximilians-Universily,
Munich, Germany. Objective: There is still a controversy about the role
played by an increase in SLC in hypertension. Is it a marker of genetic
predisposition to hypertension or does it increase as a result of high blood
pressure? In order to investigate whether patients with white coat
hypertension become significantly more often hypertensive than normo-
tensives and have an elevated SLC we measured blood pressure, body-mass-
index (BMI), SLC, plasma-cholesterol, -triglycerides and left-ventricular-
mass-index (LVMI) in normotcnsives (NT), white coat hypertensives
(WCH) and untreated essential hypertensives (EH) and plan to reevaluate
these groups after 2 years. Results: To date 9 NT, 6 WCH, 9 EH matched
for sex, BMI, plasma-cholesterol and -triglycerides were included in the
study. Sphygmomanometer office blood pressure was 123 7/80 7
mmHg for NT, 146 6/96 7 mmHg for WCH and 148 12/100 10
mmHg for EH. Ambulatory blood pressure over 24h was 122 4/74 3
mmHg for NT, 120 10/75 6 mmHg for WCH and 141 9/91 8
mmHg for EH. Vmx of SLC according to the method of Canessa was
significantly accelerated in EH (0,415 0.088 nmol/mlxh) relative to NT
(0,297 0.136 nmol/mlxh) while there was a trend to elevated values in
WCH (0.430 0.190 nmol/mlxh). Conclusion: The most prominent
finding of the present study on individuals matched for BMI, plasma-
cholesterol and -triglycerides is the observation that SLC in WCH shows
values close to those with EH. The follow up of these patients with WCH
will answer the question on whether accelerated SLC is a prognostic index
for the development of stable hypertension and thus a genetic marker
rather than a consequence of elevated blood pressure.
Acute short-loop feedback inhibition of renin release by angiotensin II
does not play a physiological role in the conscious dog. H. Ehmke', H.
Berthold', A. Just', E. Hackenthal2, H.R. Kirchheim', '1. Physiologisches
Inst itut, Univer.citdt Heidelberg, Im Neuenheimer Feld 326, 69120 Heidelberg,
Germany; 2Pharmakologisches Institut, Universitat Heidelberg, Im Neuenhei-
mer Feld 366, 69120 Heidelberg, Germany. Angiotensin II (ANG II) is
generally considered as a strong negative modulator of renin release,
acting directly on juxtaglomerular cells via a short-loop feedback. In the
present study, the significance of this mechanism for the acute control of
renin release was evaluated in five conscious dogs. Pressure-dependent
renin release was determined by a graded reduction of renal perfusion
pressure (controlled inflation of a pneumatic cuff around the renal artery)
under control conditions, during converting-enzyme inhibition (CEI; 1
mg/kg Ramipril) alone and during CEI combined with either intrarenal or
intravenous infusions of ANG II. The infusion rates were calculated to
increase plasma ANG TI concentrations to levels known to occur after a
maximal physiological stimulation of the renin-angiotensin system. In
response to CEI, mean arterial blood pressure decreased (from 103 6 to
92 4 mmHg; P < 0.05) and plasma renin activity increased (from 0.9
0.2 to 2.4 1.0 ngAI/ml/h; P <0.05), whereas heart rate and renal blood
flow remained unchanged. Pressure-dependent renin release was neither
affected by CEL nor by intrarenal infusions of ANG 11(1 ng/kg/min), even
though renal blood flow decreased by 32% (from 327 46 to 224 40
mI/mm; P < 0.05) in response to ANG II. In contrast, renin release was
strongly reduced by intravenous infusions of ANG 11(10 ng/kg/min) over
the entire pressure range investigated (130—70 mmHg). These data
demonstrate that a direct inhibitory action of ANG II on juxtaglomerular
cells does not participate in the acute control of renin release. The
increase in plasma renin activity induced by CEI is caused by the fall in
renal perfusion pressure. Supported by the German Research Foundation
(SFB 320).
Monocyte chemotactic peptide-1 (MCP.1) expression and monocytes(Mø) infiltration in kidney diseases: a possible pathogenic link. Gran-
daliano G., Gesualdo L., Ranieni E., Monno R., Di Paolo S., Montinaro V.,
Schena F.P. Institute of Nephrology, University of Ban, Polyclinic, Ban Italy.
Mø infiltrate, both at the glomerular and interstitial level, is a common
histopathological feature of a variety of acute and chronic diseases of
native and transplanted kidney and play a key role in the pathogenesis of
tubulo-interstitial (T-I) and glomerular lesions. MCP-1 is a chemokine
with a specific chemotactic and activating action on mØ. Thus, the aim of
the present study was to evaluate the degree of mø infiltration (CD68
cells) and its possible correlation with MCP-1 gene (in situ hybridization)
and protein (APAAP) expression in patients (pts) with IgA nephropathy
(IgAN, 20 pts, 9 G1-G2 and 11 G3—5), cryoglobulinemic glomerulonephri-
tis (CGN, 6 pts), acute interstitial nephritis (AIN, 6 pts), acute renal
transplant rejection (AR, 7pts) and tubular necrosis in kidney allograft(TN, 7 pts). In all the conditions studied, but G1—2 IgAN and TN, we
observed a striking increase in CD68 cell number. The mø were mainly
localized at the T-I level in AIN, AR and TN. In IgAN, besides the
interstitial infiltration, there were rare mØ infiltrating the glomerulus,
whereas in CGN CD68 glomerular staining was intense and diffuse. In all
the biopsies studied there was a direct correlation between mø number
and T-I lesions. MCP-1 expression, absent in normal kidney, was weak in
IgAN G1-G2 and in TN. On the contrary, we observed a clear increase of
MCP-1 expression in all the remaining conditions studied. The chemokine
was mainly localized to the proximal tubular cells, as well as, to the
glomerular parietal epithelial cells and to the infiltrating cells. MCP-1
expression in all the conditions studied strictly correlated with the
extension of mø infiltration and with the degree of T-I lesions. Moreover,
by combining in situ hybridization and immunohistochemistry techniques,
we observed that mø were mainly, if not exclusively, localized around the
cells expressing MCP-1. Finally, MCP- I urinary excretion reflected the
degree of the tissue expression of the chemokine. In conclusion, our data
suggest that MCP-1 may play a key role in modulating monocyte influx
and consequent T-I lesions in acute and chronic kidney diseases and its
urinary excretion may signal the ongoing T-I damage.
Oxidized LDL stimulate formation of superoxide anion and renin
secretion in juxtaglomerular cells—prevention by HDL. Susanne Schw-
edler, Alexandra Heinloth, Chnisloph Wanner, and Jan Galle. Dept. of
Medicine, Univ. Wurzburg, FRG. Atherogenic lipoproteins and reactive
oxygen species stimulate renin secretion from isolated juxtaglomerular
(JG) cells (Galle et al, Kidney Int., 1995, FEBS LETTERS 1994). Here we
assessed whether stimulation of renin secretion is mediated by formation
of superoxide anion (02), and whether it can be prevented by coincuba-
tion with high density lipoprotcin (HDL). Lipoproteins were prepared
from human plasma, and JO cells from mouse kidneys. Basal renin activity
of JO cells was measured in culture supernatants and cells, and was
dose-dependently, significantly stimulated by oxidized LDL (50 and 300
zg/mL). Administration of HDL alone (300 sg/mL) had no effect on renin
secretion. However, coincubation with HDL suppressed oxidized LDL-
stimulated renin secretion by 58 6%. Using a chemiluminescence assay
with lucigenin as 02 detector, 02 production of JG cells was directly
measured. When stimulated with oxidized LDL, JG cells produced 1.02
nMol O2/min/106 cells, compared to 0.4 nMol 02 /min/l06 cells under
control condition. In the presence of 300 j.rgJmL HDL, 07 production
was reduced to control levels. Conclusion: These data indicate that
stimulation of renin secretion from JG cells induced by oxidized LDL
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involves formation of °2 g secretion and formation of °2 can be
prevented by HDL.
Adult polycystic kidney disease shows enhanced renal blood flow
autoregulation in the conscious rat. Nafz B. Wunderlich D., Persson P.B.
Physiologisches Institut, Humboldt Universitdt, Hessische Stra/3e 3—4, 10115
Berlin, Germany. It is well known that adult polycystic kidney disease
(APKD), a common genetic disorder with an autosomal dominant pattern
of inheritance, usually results in hypertension and renal failure. In spite of
these observations the importance of renal blood flow (RBF) autoregu-
lation and of the renin-angiotensin-system (RAS) remain unclear. To
clarify this problem the following protocols were used: 1) During a 4 h
time control the conscious Han:SPRD (N = 9) and Han:SPRD-APKD(N 7) rats moved freely without intervention. Protocol 2 was identical to
1), but in addition a stepwise reduction of renal perfusion pressure down
to 40 mmHg (RPP) was performed via an electropneumatic control system
(stage duration: 20 mm). During control the APKD rats showed an
elevated blood pressure (121 14 mmHg vs 99 5 mmHg, P < 0.05),
reduced plasma renin activity (PRA, 3 1 vs 14 2 pmol Ang-I/h, P <
0.05) and reduced RBF (8.1 1.0 mI/mm vs 14.3 1.9 mI/mm) in
comparison to healthy rats. Stepwise reduction of RPP in Han:SPRD lead
to a weak autoregulatory response. Thus, a reduction of RPP decreased
RBF (1.5 mI/mm per 10 mmHg, r = 0.99) and increased PRA (5.7 pmol
Ang-I/h per 10 mmHg, r = 0.97). Remarkably APKD rats had a
pronounced RBF-autoregulation down to —89 mmHg and a PRA thresh-
old pressure of 74 mmHg. Our data reveal that in the conscious, freely
moving rat autoregulation of RBF is more pronounced in APKD than in
healthy animals. This might rely on a reduced plasma renin activity. In
addition, our data show that hypertension in APKD is maintained
independently of the RAS.
Intrarenally infused parathyroid hormone-related protein increases
renal blood flow and GFR in rats, N. Parekh', T Mass.tèlder2, K Endlich',
C. Saussine, M. Steinhausen' and J-J. Helwig2. 'Dept of Physiology,
University of Heidelberg, 2Faculty of Medicin, Louis Pasteur University of
Strasbourg. Parathyroid hormone-related protein (PTHrP) is abundantly
expressed in the glomerulo-vascular system and acts on reno-vascular
PTH/PTHrP receptors to vasodilate the isolated kidney and to stimulate
renin release from juxtaglomerular cells. Effects of PTHrP on renal blood
flow (RBF) and glomerular filtration rate (GFR) in vivo however, have
not been assessed in absence of its cardiac, peripheral, and central effects.
We investigated renal effects of PTHrP and PTH infused into the left renal
artery of anesthetised rats to avoid systemic effects. In our experiments,
intrarenal infusions, adjusted to generate increasing concentrations of
human PTHrP(1—34) and rat PTH(1—34) in renal plasma (2 )< I0_11 to
6 x iO M), produced a comparable dose-dependent increase in RBF.
The rise was 4% at the lowest and 34% at the highest concentrations of the
peptides. Up to a concentration of 2 >< i0° M, arterial pressure (MAP)
was not affected, but at 6 x 10 M, intrarenally infused peptides reached
the peripheral circulation and caused a fall in MAP within a few minutes.
Two competitive PTH/PTHrP receptor antagonists, [Nle8,18, Tyr34)-
bPTH(3—34) and [Leul I, D-Trpl2], hPTHrP(7—34) (2 >< 10" M) were
devoid of agonist activity, but markedly antagonised the dose-dependent
increase in RBF elicited by PTHrP. CJFR and urine flow were measured
from left PTHrP-infused experimental kidney and right control kidney.
Renal PTHrP concentration of 10' M elevated left RBF by 10%, and
GFR by 20% without significantly increasing filtration fraction, and
increased urine flow by 57%. In the contra-lateral control kidney GFR and
diuresis did not change. The results indicate that PTHrP has similar renal
hemodynamic effects as PTH and increases RBF, GFR and diuresis in
anaesthetiscd rats. (Supported by DFG).
Study of angiotensin lI-induced Ca2 mobilization in the two subtypes
of type I angiotensin II receptor in the rat kidney. N. Booby, A.
Hus-(7itharel, J. Marchetti, P. Corvol, L. Bankir and C. Llorens-Cortes.
HVSERM Unites 36, 90, 367, Paris, France. We examined in microdissected
glomeruli (glom) and nephron segments, the localization of AT1 A and
ATI receptor mRNAs by RT-PCR. Then, we evaluated the coupling
sensitivity of these two receptor subtypes by measuring intracellular
calcium ([Ca2 ],) mobilization (Fura-2) elicited by Angiotensin TI (Ang II)
in the same structures. In glom, AT1A and ATi mRNAs were both
expressed, whereas in all nephron segments AT1A mRNA expression was
predominant. The highest abundance for AT1A was found in proximal
convoluted tubule (PCT) and medullary and cortical thick ascending limb
(MTAL and CTAL). The increase in [Ca21, elicited by 100 nM Ang II
was the highest in CTAL (208 20 nM, n = 15) and MTAL (231 53
nM, n = 8). In the other segments, the response was lower ( < 100 nM).
In Glom, the increase in [Ca2 ] was 76 8 nM (n = 9). We verified that
the Ang TI-induced responses were totally abolished by the AT1 receptor
antagonist, Losartan (1 jiM) and not by the AT2 antagonist, PD 123319 (1
jiM). EC,, values for Aug 11 were of the same order of magnitude (=10
nM) in glum where both ATIA and ATIB were expressed, and in CTAL
where AT1A was almost exclusively expressed. On the contrary, experi-
ments of homologous desensitization showed different patterns of re-
sponses in glom and in CTAL. After a first exposure to 100 nM Ang II, a
second application of 100 nM induced a) a complete desensitization in
glum and b) a partial desensitization in CTAL where a small increase of
[Ca2], remained. Desensitization depended on the concentration of the
first application but it was always more marked in glom than in CTAL.
Indeed, after a first exposure to 1 nM Ang 11, the [Ca21, increase induced
by 100 nM Ang II was reduced by 61% in glom, hut only by 25% in
CTAL. In conclusion, these results suggest that the main difference
between the two receptor subtypes, AT1A and AT10, concerns the degree
of desensitization they undergo after exposure to their physiological
ligand. This could account for the differences observed in the regulation of
the expression of these two isoforms in some pathophysiological condi-
tions.
Protein kinases C (PKC) regulate Na/H exchange activity in brush
border membrane vesicles (BBMV) isolated from phorbol ester-pre-
treated rat kidney proximal tubules. Karim Z., Chalumeau C., Defontaine
N., Crljen-Manestar V., Paillard M., Poggioli J. INSERM U356, UniversitC
Paris VI, Paris, France. It has been shown previously that PKC a, 6, s and
were present in the proximal tubule (PT) (AJP 269 Cell physiol. 38)
C134-C140, 1995). Considering that PKC could be a regulator of luminal
transport proteins, we investigated whether some isozymes were targeted
to the brush borders by phorbol esters and regulated the luminal Na/H
exchange activity. Using the Mg precipitation method, a BBMV fraction
was isolated from a suspension of cortical tubules free of glomeruli and
treated with phorbol esters. Western immunoblot analysis showed immu-
noreaetive proteins only when antibodies against PKC a, 6, and were
used. Phorbol myristate acetate (PMA 10—7 M, 4 mm.) increased PKC a,
6 and present in the BBMV to 150 14, 171 21 and 128 9% of
controls respectively (n = 7, p < 0.01), while phorbol didecanoate (PDD)
had no effect. The activity of PKCs present in the BBMV was examined by
in vitro phosphorylation studies in which BBMV isolated from controls or
PMA-treated tubules where exposed to y32P-ATP after an hypo-osmotie
shock. Several endogenous substrates were labelled (major proteins
MW#180, 148, 138,80,60,46 and 37 kDa). The labelling was unchanged
when the protein kinase Ca/calmoduline dependent was inhibited by 200
jiM EGTA or when the protein kinase A was inhibited by H89 but it was
strongly reduced by different classes of PKC inhibitors staurosporine,
bismndolylmaleimide or the inhibitory peptide 19—36, indicating that it was
PKC-mediated. The BBMV from PMA-treated tubules showed an in-
crease in the phosphorylation of all the endogenous substrates. The Na/H
exchange activity was assessed in BBMV isolated from controls or
PMA-treated tubules and resealed on isotonic Na-free solution pH6. The
proton gradient-stimulated initial 22Na uptake was determined. It was
inhibited by high concentrations of amiloride and its derivative ethyliso-
propyl amiloride (EIPA, 1C50 10 jiM) and insensitive to the compound
HOE694. PMA-pretreatment enhanced the EIPA-sensitive 22Na uptake
to 109.83 4.47% of controls (n = 31, p < 0.02). These results indicate
the presence of functional PKC a, 8, and in the BBMV of rat PT as
indicated by the phosphorylation of numerous substates and suggest that
the PMA-sensitive PKC isozymes (a, 6 e) are involved in the regulation of
the luminal Na/H exchange activity as indicated by the increase in the
EIPA-sensitive 22Na uptake in BBMV isolated after PMA-pretreatment
of the intact tubules as compared to controls.
Intracellular angiotensin H-effects in vascular smooth muscle cells,
Hermann Ilailci; Carsten Lindschau, Bettina Erdmann, Petra Quass, and
Friedrich C. Loft, Franz Volhard Clinic and Max Delhruck Center, Humboldt
University of Berlin, Geimany. Angiotensmn (Ang) II is present inside
vascular smooth muscle cells (VSMC); however, its intracellular functions
if any, are unknown. We tested the hypothesis that intracellular Aug II
exerts effects on cytosolic calcium concentration [Ca]i in VSMC. Ang II
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was administered via microinjection. Ang II intracellular localization was
demonstrated by fluorescein-labeled Ang II and electron microscopy.
[Ca ]i was monitored by confocal microscopy with fluo-3. Ang II was
identified in endosomes and in the nucleus by both localizing techniques.
Microinjection of Ang II (100 M) led to a rapid increase in Ca]i in
the cytosol and in the nucleus. The [Ca'ji increase was due to the influx
of extracellular Ca ions. The intracellular Aug II effect was totally
inhibited by the concomitant injection of the Ang II antagonist CV 11947.
Desensitization of extracellular Ang LI receptors on the other hand, did
not influence the intracellular effects. The increase in [Ca 1i was not only
observed in the microinjected cell, but also occurred in directly adjacent
VSMC. In contrast to the microinjected cells, the [Ca ]i increase in the
adjacent cells was mostly due to release from intracellular stores. Pretreat-
ment with thapsigargin abolished the Ang IT response in adjacent cells.
Microinjection of 1P3 induced a [Caiji response in adjacent cells which
was similar to the Ang TI-induced effects. Preincubation of VSMC with the
uncoupling substances DMSO and heptanol did not decrease the Ang IT
response, but instead prevented a [Ca]i surge in adjacent cells. We
conclude that intracellular Ang II binds to intracellular Ang II receptors
and elicits an increased [Ca ji in the injected cell and thereafter cells in
the immediate neighbourhood. Cell-cell contact is necessary for the Ang
TI-mediated effects. The data suggest that intracellular Ang II may
stimulate a cluster of VSMC from a single cell via the release of second
messengers.
High glucose concentrations increase endothelial cell permeability via
activation of protein kinase C-x. Albrecht Hempel, Ute Heintze, Carsten
Lindschau, Christian Maasch, Friedrich C. Luft, and Hermann HaIler. Franz
Voihard Clinic and Max Delbrück Center, Humboldt University, Berlin,
Germany. Endothelial cell (EC) permeability is impaired in diabetes
mellitus and may be increased by high extracellular glucose concentra-
tions. High extracellular glucose activates protein kinase C (PKC), a
family of kinases vital to intracellular signaling. We tested the hypothesis
that high glucose leads to an increase in endothelial cell permeability via
the activation of distinct protein kinase C isoforms. The PKC isoforms a,
6, €, l,, and T were studied. Glucose caused a dose-dependent increase in
EC permeability with an EC50 of 17.5 nM. This effect was totally reversed
by preincubating the cells with the PKC inhibitors staurosporine (5 X 10
M), calphostin C (10—v M) or the PKC-a specific inhibitor Goe. Preincu-
bation with TPA for 24 hrs also abolished the effect of glucose on
endothelial cell permeability. 20 mM glucose caused an increase in PKC
activity at 10 mm and 30 mm. Cell fractionation and western blot analysis
showed a glucose-induced translocation of PKC a, 8, and e. Confocal
microscopy confirmed this and showed an association of PKC a, 6, and e
with nuclear and cytosolic structures translocated. Specific antisense
oligonucleotides (ODN) against PKC a down-regulated PKC a expression
but did not influence PKC 6 and €. ODN abolished the effects of glucose
on endothelial cell permeability completely. We conclude that increases in
extracellular glucose lead to rapid, dose-dependent changes in endothelial
cell permeability and that this effect is mediated by PKC a.
Site-specific regulation of organic osmolytes along the nephron. M
Schmolke', A. Bornemann', 0. Levillain2, A. Hus-Citharel2, G. Mockel', Ti.
Chen', F. Morel2 and W.G. Guder'. 'Inst. Clin. Chem., Bogenhausen
Hospital, Munich, Germany. 2Lab de Physiologic Cdllulaire, College de
France, Paris, France. Intrarenal distribution patterns of the organic
osmolytes inositol (mo), sorbitol (Sor) and glycerophosphorylcholine
(GPC) were luminometrically determined in microdissected tubules along
the corticopapillary axis in rat and the desert rodent Mertones Shawi
(MS). Untreated, acute furosemide diuretic (30 mm) and 3 d antidiuretic
rats were investigated. Chronically dehydrated MS (21 d, Uo.,mo = 6
osmol/l) were compared with hydrated MS (U,,.,,, = 2 osmol/1). Both
species showed and increase from outer medulla (GPC) and inner medulla
(Sor) to papilla, whereas mo had similar high concentrations in all
medullary sections. Furosemide decreased Sor (—59%) and mo (—50%)
within 30 mm in papillary collecting ducts and mo (—60%) in outer
medullary thick ascending limbs (MAL). In chronically dehydrated MS
mo and Sor were exclusively increased in inner medullary and papillary
collecting duets (+ 100%) vs hydrated MS. GPC was 66% higher in
collecting ducts of papillary tip after 2 d dehydration. Antidiuretic rats (3
d) had twofold higher GPC contents in papillary collecting duets vs
controls without changes in other nephron structures. These results point
to a site-specific regulation of organic osmolytes. Inhibition of interstitial
Na accumulation by furosemide in outer medulla lowered the basolateral
"Osmotic gap" of MAL leading to its decreased mo content. During
chronic hydration MAL function was unaffected. A suppressed distal
water reabsorption reduced osmolyte contents only in inner medullary and
papillary segments. For the first time osmolyte changes during various
diuretic states could be shown in microdissected tubules.
Involvement of P25-purinoceptors in dynamics of isolated rat glomeruli.
Jankowski M., Szczepanska-Konkel M., Angielski S. Department of Clinical
Biochemistry, Medical University of Gdansk, Poland. The extracellular
nucleotides change the metabolism of glomerular cells via activation of
P2-purinoeeptors (P2w i P2w) located on the plasma membrane. The aim of
this study was to investigate an involvement of P2-purinoceptors in
relaxation or contraction of isolated glomeruli. Glomeruli were isolated
from rats by sieving technique and they were decapsulated and devoided
of afferent and ciferent arterioles. 3H-inulin was used to measure the
intracapillary volume of isolated glomeruli (GIS). Changes of GIS re-
flected contraction and relaxation of the glomeruli. We used precon-
tracted glomeruli with angiotensin TI (AngIl); 1 sM Ang TI decreased of
GIS about 16 1% in 5th minute of incubation. Incubation of AngIl-
precontracted glomeruli with ATP induced increase of GIS in time and
concentration dependent manner. 1 xM ATP maximal increased of GIS.
This effeet was transient with maximum (14 1.2%, p < 0.05) between 1st
and 2nd minute of incubation but there were no differences in GIS in the
10th minute of incubation. When Angll-precontracted glomeruli were
coincubated with ATP and reactive blue 2 (30 xM) an antagonist of
purinoceptors, the relaxation effects of ATP was abolished. Moreover,
accumulation of eGMP of Angli-precontracted glomeruli were stimulated
by 1 jxM ATP from 4.30 0.2 to 10.82 0.68 pmol/lmin/mg protein (p <
0.01). 2-Methylthio-ATP, agonist P2 (1 jIM) induced an increase in GLS
about 12% (p < 0.05) in 2nd minute of incubation but 13,y-methylene-
ATP, agonist P2 (I jxM) didn't change the GIS. In contrast, incubation of
intact glomeruli with ATP (10 jxM) or 2-methylthio-ATP (10 xM) induced
decrease of GIS about 10%. We suggest that extracellular ATP may relax
the glomeruli via P2-purinoceptors and activation of cytosolic guanylate
cyclase. It is possible that extracellular ATP may change the Kf which, in
turn, may influence the glomerular filtration rate.
Evidences for phosphodiesterase inhibition in the interactions between
vasopressin and angiotensin H receptors. Klingler, C., MB. Barrault, N.
Ancellin, A. Morel, *E. Clauser, C. Lugnier, B. Connan. Service de Biologic
Cellulaire, CEA, Centre d'Etudes de Saclay, Gif-sur-Yvette, *INSERM U36
and CNRS URA 600, France. The cross-talk between the transduction
pathways of the angiotensin II AT1 and the vasopressin V2 receptors was
investigated in transfected chinese hamster ovary (CHO) cells. The
stimulation of the angiotensin TI ATIA receptor induced an increase of
intracellular calcium. That of the vasopressin V2 receptor resulted in an
accumulation of cAMP. When both the receptors were stimulated, the
cAMP accumulation was increased fourfold as compared to the effect of
vasopressin alone. Such a potentiation may be related to an increase in
cAMP generation by the adenylyl cyclase or to a reduction in the
degradation of cAMP by phosphodiesterases. The analysis of the different
phosphodiesterases of the CHO cells indicated that most of the cAMP was
degradated by type TV and IBMX-insensitive phosphodiesterases which
were inhibitable by micromolar concentrations of calcium. lhis suggested
that the increase in the vasopressin-dependent accumulation of cAMP by
stimulation of the angiotensin IT AT1A receptor could be linked to the rise
in intracellular calcium. The hypothesis was supported by addition of the
intracellular calcium chelator BAPTA-AM to the cells. In these eondi-
tions, the accumulation of cAMP by vasopressin was unchanged hut the
potentiation by angiotensin II was blunted.
Overexpression of ECTO-5'-nucleotidase (5'.NU) promotes multidrug
resistance (MDR) activity in renal epithelial cells. S. Ledoux, C'. Leroy, G.
Siegfried, and G. Friedlander, INSERM U426 & Dept. Physioloy, Fac. Med.
X.-Bichat, Univ. Paris 7, Paris, France. Overexpression of multidrug
transporter is responsible for multiple resistance of tumoral cells to
cytotoxic drugs. Expression of MDR-related transporters has been de•
tected in apical membranes of normal epithelial cells, among which
proximal tubular cells. We addressed the question of whether 5'-NU, an
edo-enzyme which is also located in renal brushborder membranes, might
he instrumental in the expression of MDR phenotype. The activity of
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MDR (steady-state rhodamine 123 fluorescence, vinblastine aecumula-
lion) was evaluated in parental MDCK cells and in MDCK clones in which
human 5'-NU was overexpressed by retroviral infection (MDCK-S'NU).
Parental cells had no detectable 5'-NU activity and no functional expres-
sion of MDR. In MDCK-5'NU cells, rhodaminc or vinblastine accumu-
lation was significantly lower than in parental cells and was dramatically
enhanced by dipyridamole, a MDR inhibitor, which had no influence on
rhodamine or vinbiastine accumulation in parental cells. MDCK-5'NU
cells wcre more resistant to colchicine (MTT cytotoxic assay) than
parental cells. Addition of AMP, the 5 '-NU substrate, or of adenosinc, the
5'-NU product, did not increase MDR activity in both cell lines, Inhibition
of 5'-NU with AMP-PCP did not blunt MDR expression in MDCK-5'NU
cells. Incubation of parental MDCK cells with conditioned medium from
MDCK-5'NU cells induced MDR expression but not of 5'NU activity. In
conclusion: (i) expression of 5'-NU promotes MDR activity in renal
epithelial cells; (ii) this effect does not involve enzymatic activity of 5'-NU;
(iii) the mechanism may involve a soluble factor yet to be identified.
Invited Lecture 4—YEGF16, expressed by a replication-deficient re-
combinant adenovirus vector induces angiogenesis in vivo. Maurizio C.
Capogrossi, Gene Therapy Unit, Laboratory of Cardiovascular Science,
National Institute on Aging, National Institutes of Health, Baltimore, USA.
The treatment of ischemic disorders due to arterial occlusion relies on
surgical revascularization or angioplasty. The size of the artery involved,
the complexity of the arterial lesions that cause the occlusion, and the
general clinical conditions of the patient frequently prevent revasculariza-
tion of the isehemic tissues. Therefore, less invasive approaches need to be
developed in order to treat patients who are not candidates for either
surgery or angioplasty. The development of collateral circulation is known
to improve blood flow to ischemic tissues and to alleviate the symptoms
due to ischemia. Gene transfer of angiogenie growth factors may provide
a strategy to induce neovaseularization and target the development of new
blood vessels to areas where angiogenesis would be expected to have a
therapeutic effect. Replication-deficient adenovirus (Ad) vectors that
carry the cDNAs for nonseereted and recombinant secreted forms of
human acidic fibroblast growth factor (aFGF1_154) were engineered. Both
Ad vectors increased endothelial cell proliferation and differentiation in
vitro and both vectors induced angiogenesis in vivo. Thus, Ad-mediated
gene transfer of both nonsecreted and recombinant secreted human
aFGF,_,54 may be applied to gene therapy studies of isehemic diseases.
Molecular mechanisms of dexamthasone inhibition of nitric oxide
synthase expression in interleukin 113-stimulated mesangial cells: evi-
dence for transcriptional and posttranscriptional regulation. Dieter Kunz,
Gaby Walker, Wolfgang Eberhardt and Josef Pfeilschifier, Dept. Pharmacol-
ogy, Biozentrum, University of Basel, CH-4056 Basel, Switzerland. Inducible
nitric oxide synthase (iNOS) is expressed in rat glomerular mesangial cells
upon exposure to the inflammatory cytokine interleukin 113 (IL-1f3).
Nanomolar concentrations of dexamethasone suppress IL-i/3-induced
iNOS protein expression and production of nitrite, the stable endproduet
of NO formation. However, IL-113-triggered iNOS mRNA steady state
levels are only less affected by the action of the drug, suggesting that
Dexamethasone may act at different levels of iNOS expression. Several
experiments were performed to address the mechanism underlying the
steroid modulation of IL-1/3-triggered iNOS expression. Nuclear run
on-assays demonstrate that Dexamethasone drastically reduces IL-i 13-
induced iNOS gene transcription. This effect is due to decreased binding
of NFKB to its cis-regulatory element within the rat iNOS promoter.
However, treatment with Dexamethasone results in a prolongation of the
half-life of iNOS mRNA from Ih to 2.5h, thus counteracting the decreased
transcriptional activity of the iNOS gene. Moreover, Dexamethasone
dramatically reduces iNOS protein levels by reduction of iNOS mRNA
translation even after iNOS was already expressed. Furthermore, Dexa-
methasone drastically increases degradation of iNOS protein. Thus,
Dexamethasone may exert its antiinflammatory effects on iNOS expres-
sion by different mechanisms: decreased gene transcription and transla-
tion of iNOS mRNA, and increased degradation of 1NOS protein. These
results may have important implications for clinical treatment of diseases
associated with pathological NO overproduction and strongly argue for
the effectiveness of glucocorticoid therapy even after the initiating events
of inflammatory processes have taken place.
In viva induction of iNOS in glomeruli by the cytokine IL-113. H.
Ebrahim, J. Pfeilshifter', T Cook, C. Pusey2, F. Tamp, V. CattelL Imperial
College, London, 2RPMS, London and 'University of Basel. In glomerulo-
nephritis (gn) glomcruli synthesis NO via the inducible form of NO
synthase (INOS) hut the factors causing induction of iNOS are unknown.
IL-113 is a potent inducer of iNOS in many cell types in vitro, including
glomerular mesangial cells. We have therefore examined 1) whether IL-1/3
can induce iNOS in vivo in glomeruli and 2) the effects of IL-113 inhibition
on iNOS mRNA in Thy 1 gn. Rats were given recombinant human IL-Ij3
(5 or 10 lrg iv.) and glomeruli isolated after one hour. In inhibition
experiments IL-i receptor antagonist or soluble IL-l receptor were given
at the time of or 30 minutes before induction of Thy 1 gn with iv.
monoclonal anti-Thy 1 antibody. iNOS and cytokine inRNA was detected
in isolated glomeruli by RT-PCR (1). Results iNOS mRNA was absent in
control glomeruli hut was present at one hour in rats given IL-I /3 at either
dose, IL-1f3 also increased mRNA for TNF-a and for IL-lp itself. No
change was seen in TGF-p mRNA which was present in both controls and
IL-13 treated rats. In Thy 1 gn there was induction of iNOS mRNA at one
hour and this was unaffected by inhibitors of IL-l/3. We show for the first
time that the cytokine IL-1f3 is capable of inducing iNOS mRNA in
glomeruli in vivo. This may not be the only mechanism of induction in Thy
I gn since induction is not inhibited by IL-I receptor antagonist or soluble
IL-i receptor. Ref. 1) Cook et al. Clin. Exp. Immunol. 97:315,1994
Renal type II Na/Pi-cotransporter is strongly impaired in cadmium-
treated rats. Herak-Kramberger, CM., B. Spindler, I Biber, H. Murer and I.
Sabolic: IMI, Zagreb, Croatia, and Institute of Physiology, Univ. Zurich,
Switzerland. The cellular mechanisms of cadmium (Cd) nephrotoxicity are
poorly understood. In this study we investigated cellular causes of the
Cd-induced phosphaturia in rat. Compared to controls, Cd-treated rats (2
mg Cd/kg B.W., s.c. for 14 days) showed a marked polyuria and phospha-
tuna. As studied by the rapid filtration technique in isolated cortical
brush-border membrane vesicles (BBMV), Na gradient-driven uptake of
phosphate (32P) and of 3H-glucose were markedly decreased in Cd-
treated rats, whereas uptake of sulphate (35S) remained unchanged. By
Western blotting of BBMV proteins and by indirect immunocytochemistry
in 4 jzm frozen fixed kidney sections, using an antibody against the type II
Na/P1-cotransporter (NaP-2), we found a diminished expression of this
protein in brush-border membrane from Cd-treated rats. However, the
expression of water channel aquaporin 1, estimated from the specific
antibody staining in brush-border membranes, remained unchanged by
Cd. Northern blot analysis showed a strong reduction of 2.7 kb NaP-2-
related mRNA in Cd-affected kidneys. Our data indicate that (a) Cd may
reduce reabsorption of P in proximal tubules by affecting the expression
of the functional Na/P-eotransporters in the luminal membrane, and (b)
Cd effects on brush-border transporters are selective.
Synthesis of hyaluronic acid (HA) by peritoneal mesothelial cells.
Kotybaiska K, Breborowicz A., Wieczorowska-Tobis K., Grzybowski A.,
Martis L. Oreopoulos D. G. *, Medical School Poznan, Poland, *Universjjy
of Toronto, Canada, **BaxterHealthcare Corp. McGaw Ill. USA. Peritoneal
mesothelial cells (MC) are the potent source of HA present in the
dialysate effluent of CAPD patients. HA may regulate healing of the
continuously injured by dialysis fluids peritoneum. In in vivo model of
chronic peritoneal dialysis in rats HA level in the effluent dialysate was
lower at the start of dialysis than during the following weeks (ie. week 4:
+59% vs. time 0, p < 0.001). We studied in in vitro experiments on MC
the possible mechanisms determining synthesis of HA by MC in condi-
lions of peritoneal dialysis. In experiments on 20 different primary MC
lines we found no correlation between the age of the MC donor and
capacity of these cells to produce HA. During 24 hrs experiment glucose
inhibited in a dose dependent manner synthesis of HA by MC: ie. —31%
at Glucose 60 mM, vs. control, p < 0.05. However no decreased synthesis
of HA was observed by MC monolayers exposed chronically (1 month) to
medium with increased (30 mM) Glucose. HA production by MC was
stimulated by cytokines. The strongest effect was induced by Il-I (+ 1680%
at Il-I 100 pg/ml) whereas the stimulating effects of TNF (+ 130% at TNF
1000 pg/mI) or TGF-heta (+550% at TGF-bcta 2.5 uglml) were milder.
Effect of It-I on HA synthesis by MC was enhanced in presence of pooled
effluent dialysatc obtained form CAPD patients (+57%, p < 0.01).
Furthermore, monolayers of MC obtained from CAPD patients, when
exposed during 9 days to medium mixed (1:1 v/v) with the autologous
dialysate effluent produced more HA, starting from day 3, than the same
cells exposed to medium + 10% FCS (day 0—3: -58% vs. 10% FCS, p <
0.05; day 3—6: +400% vs. 10% FCS, p < 0.05). Presented results show that
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process of chronic peritoneal dialysis stimulates intraperitoneal synthesis
of HA what is probably due to chronic intraperitoneal inflammatoiy
reaction. Effluent dialysate from CAPD patients contains factor(s) en-
hancing HA production by MC.
Induction of apoptosis by low dose cyclosporin a in a proximal tubular
cell line. Healy, E. and Ryan, M.P. University College Dublin, Dublin 4,
Ireland. We have previously demonstrated that the immunosuppressive
agent cyclosporin A (CsA) is directly toxic to the LLC-PK renal proximal
tubular cell line. The aims of this study were to investigate the role of
DNA damage and apoptosis in the mediation of CsA toxicity. LLC-PK1
cells were treated with CsA (0.42 nM—83 jiM) for 24 hr and alterations in
DNA synthesis was examined. Using flow cytometry, alterations in the cell
cycle and in the forward (FSC) and side (SSC) light scattering properties
(indicators of cell size and granularity respectively) were monitored.
Expression of Fas/APO-1 a cell surface molecule that stimulates apoptosis
was measured using flow cytometric immunofluorescence. CsA (all doses)
caused a blockade in the G(IGl phase of the cell cycle as indicated by a
decrease in DNA synthesis and supported by an increase in the % of cells
in the G)IG1 phase with concurrent decreases of those in the S and 02/M
phases. Lower doses of CsA (4.2 nM) caused the appearance of a
"sub-G/G1" peak on the DNA histogram which was paralleled by a
reduction in FSC and an increased SSC. Increased Fas/APO-1 expression
was also detected. Exposure to the Fas/APO- 1 antibody alone increased
the % of apoptotic cells from 13% to 32% and this was further increased
to 70% in the CsA treated cells. Higher doses of CsA increased FSC and
decreased SSC indicative of necrosis. These results suggest that in this
proximal tubular cell line, CsA mediates a cell cycle arrest. The mode of
cell death namely apoptosis or necrosis, initiated following DNA damage
is dependent on the dose administered. Fas/APAO-1 appears to play an
important role in the mediation of CsA induced apoptosis.
HMGCoA reductase inhibitors induce apoptosis in mouse proximal
tubular cells in primary culture (MPT). 0. limura, F. Vrtovsnik; G.
Friedlander, INSERM U426 & Dept. Physiol., Fac. Med. X -Bichat, Paris,
France. Renal cyst formation in polyeystic diseases or after nephron
reduction has been attributed to enhanced tubular cell proliferation with
unbalanced cell death. Induction of tubular cell death could be effective to
reduce cyst formation. The effect of HMGCoA reductase inhibitors on
programmed cell death (apoptosis) was investigated in MPT cells in
primary culture. After treatment with relevant agents, DNA was extracted
from cells by phenol and chloroform. Samples were analyzed by gel-
electrophoresis under ultra violet light. For morphologic studies, cells
were stained with Hoechst 33258. DNA ladder pattern was seen after
24-hr treatment with Lovastatin (>5 jiM), a HMGCoA reduetase inhib-
itor. Staining with the Hoechst dye revealed cleavage of nuclear chromatin
into pieces after the same treatment. Mevalonate (>100 jiM), gera-
nylgeranylpyrophosphate (>20 jiM) reversed completely the effect of
Lovastatin. These results suggest that HMGCoA reductase inhibitors can
induce apoptosis in proximal tubular cells. Isoprenylation like gera-
nylgeranylation could be involved in the mechanism.
HMGCoA reductase inhibitors reduce proliferation of rat proximal
tubular cells in primary culture (RPT). F. Vrtovsnik, S. Couette & G.
Friedlander. INSERM U426 & Dept. Physiol., Fac. Med. X. -Bichat, Paris,
France. Tubular cell proliferation underlies the development of cystic
lesions which arise after subtotal nephrectomy and result in the progres-
sive impairment of renal function. HMGCoA reductase inhibitors (HRI)
prevent the synthesis of cholesterol and of isoprenylated derivatives, some
of which are involved in the control of cell growth. The effect of HRI on
cell proliferation was investigated in RPT cells grown in defined medium.
Incorporation of 3Hj-thymidine was increased following 18 h-incubation
with 5% serum (FCS; + 124%) or EGF (25 ng/ml; +94%). Treatment of
RPT cells with 3 dissimilar HRT (1 & 5 jiM; 48 h) reduced FCS-induced
[3H-thymidine incorporation (in % of control value: lovastatin: 58 & 37;
simvastatin: 43 & 27; compactin: 60 & 29) and lovastatin blocked BrDU
incorporation, as assessed by immunocyto-chemieal studies. Lovastatin
also abolished the effect of EGF. The effect of lovastatin (5 jiM) was
reversed by mevalonate, farnesyl- or geranylgeranylpyrophosphate (31
4% vs. 102 7%, 60 9%, 72 11 % respectively) while cholesterol and
other products of the mevalonate pathway were inactive. The inhibitor of
farnesyl-transferase, hydroxy-farnesyl-phosphonic acid, decreased FCS- or
EGF-induced cell proliferation hut its effect was not additive with
lovastatin, suggesting the involvement of a common pathway. In conclu-
sion: (i) HRI exerted an antiproliferative effect in RPT cells; (ii) the
reversibility of this effect by mevalonate, FPP or GGPP suggested that
isoprenylated derivatives, such as p2lras, may be involved. These results
indicate that HRI could help to delay the occurrence of renal lesions in
nephron reduction.
Regulation of expression of glomerular cell ectoenzymes by glucocorti-
coids. J/ Steftinovic, P. 1/lahovic, N. Ardaillou, R. Ardaillou. Institute of
Nephrology, Faculty of Medicine, Nis Yugoslavia, and INSERM 64, Pads,
France. Glomerular mesangial cells (GMC) and glomerular epithelial cells
(GEC) posses a number of eetoenzymes including 5'-nucleotidase, diva-
lent cation-activated ATPase, aminopeptidase N (APN) and alkaline
phosphodiesterase I (APD). In addition, GEC express aminopeptidase A
(APA) and dipeptidylpeptidase TV (DPPIV). Evidence has been pre-
sented that several of these enzymes play a key-role in the production of
autacoids (adenosine for 5'-nucleotidase), the catabolism of peptides, for
example Ang II by APA and APN, and even the signal transduction. In
human GEC, dexamethasone (DEX) upregulated APA and APD in a
concentration- and time-dependent manner. Maximal increase in APA
and APD activities occurred after 6 day treatments with 0.5 and 1 uM
DEX, respectively. Higher concentrations of aldosterone (1—10 uM) also
stimulated APA activity by up to 25% suggesting activation of the
glucoeorticoid receptor by this mineralocortieoid. RU 38486, a glucoeor-
ticoid receptor antagonist, suppressed the DEX-indueed increase in APA
and APD activities. Actinomyein D and eyeloheximide produced a similar
effect, thus demonstrating that the increase in enzyme activity depends on
new enzyme protein synthesis. In rat GMC, APD was also stimulated by
DEX. There was no effect of DEX (0.1—10 uM) on DPPIV, APN,
5'-nueleotidase and Mg2 -ATPase. These results indicate that the expres-
sion of eeto-APA and ecto-APD is regulated by the glucocorticoids
through a receptor-mediated mechanism.
Different regulation of chemokine expression by human intrinsic
glomerular mesangial cells. P. Uciechowski, M. Schwarz, K. Resch, H.H.
Radeke. Inst. of Molecular Pharmacology, Medical School Hannover,
D-30623 Hannover, Germany. Infiltration of leukocytes into Sites of
inflammation is a common feature in renal diseases. Mediators that attract
immune cells are members of a superfamily of low molecular weight
chemotactie eytokines (chemokines), called C-X-C- and C-C chemokines.
Here, we investigated the capabilities of activated human mesangial cells
(HMC) to express ehemokines. In time course studies the induction of
mRNA of interleukin-8 (IL-8), a C-X-C ehemokine, and of mRNA of the
C-C ehemokine monoeyte chemoattraetant protein-i (MCP-1) was de-
tected after I h and reached its maximum at 3 h after stimulation with
tumor necrosis factor a (TNFa). In contrast, the mRNA of RANTES
(regulated upon activation, normal T cell expressed and secreted), a C-C
chemokine, was first detected after 3 h stimulation with TNFa and peaked
at 18 h. Combinations of cytokines revealed that TNFa and IL-lp had
synergistic effects on IL-8 mRNA expression. Interestingly, TNF and
interferon-y led to the strongest accumulation of the CC-chemokines
MCP-l, RANTES, and maerophage inflammatory protein-la (MIP-la) in
HMC. Additionally, basic fibroblast growth factor (bFGF) in combination
with IL-lp induced C-X-C and C-C ehemokine mRNA. On the protein
level these data could be confirmed for MIP-la and RANTES production
by 1-IMC. Taken together, stimulated I-IMC are potent producers of a
variety of ehemokines, indicating a central role of these cells in ehemotaxis
of leukocytes to glomerular inflammatory sites. Supported by SFB 244/
BOl.
Immortalisation and characterisation of human peritoneal mesothelial
cells. M. Fischereder, B. Luckow, T Sitter, B. Schroppel, B. Banas and D.
Schlondo,ff Medizinische Poliklinik, Ludwig-Maximilians-Universily, Md-
nich, Germany. Background: During peritoneal dialysis the mesothelial
cells (MsC) lining the abdominal cavity are exposed to toxic stimuli,
resulting in peritonitis, desquamation of MsC, fibrosis and ultrafiltration
failure. Investigation of underlying patho-physiological mechanisms is
difficult since primary MsC are difficult to maintain in culture and loose
viability after 4 to 6 passages. In order to facilitate further studies we
attempted to establish a permanent human MsC line. Results: Primary
cultures of human peritoneal mesothelial cells were cotransfeeted via
eleetroporation with expression plasmids encoding the SV 40 T antigen
and the neomyein ((3418) resistance gene. Selection of stably transfeeted
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cells by G418 treatment yielded 12 clones which could be maintained in
standard DMEM medium for more than 42 doublings past transfection.
Further characterisation of one clone showed on light microscopy a typical
cobblestone-like pattern with prominent nuclei and multiple nucleoli.
Electron microscopy documented cells with tight junctions, bearing mi-
crovilli, rich in organdies and granula with tamellar structure and growing
in a monolayer. Immunofluorescent staining was positive for SV 40 T
antigen, cytokeratin 8 and 18, vimentin and anti CD 44. Negative results
were obtained for von Willcbrand factor, PAL-E and EN-4. Intravital
immunofluorescence with phosphin 3R was positive, indicating the pres-
ence of surfactant. Homogenised cells contained 57.5 ngIlOO p1 surfactant
protein A on ELISA. The presence of surfactant was also supported by the
presence of phosphatidylcholine, lysolecithine and sphingomyelin in the
supernatant. Stimulation with TNF-a resulted in suppression of tissue
plasminogen activator (t-PA) (39.6 2.97 nglml vs. 14.7 1.23 nglml) and
stimulation of plasminogen activator inhibitor (PAl-i) (3293 933 nglml
vs. 333 28.3 nglml) in the supernatant, findings comparable to those in
primary MsC cultures. Conclusions: We have established SC4O T trans-
fected human peritoneal MsC that maintain many characteristics of
primary MsC as determined by morphology, cell markers, surfactant
generation and t-PA and PAl-i expression. These MsC can be utilized as
a model system of MsC in future studies.
Thrombin stimulates monocyte chemoattractant protein-i gene tran-
scription in glomerular endothelial cells; involvement of protein kinase C.
Wenzel UO., Wolf G., Abboud H.E., Stahl R.A.K., * Health Science Center
at San Antonio, Texas, USA and Div. of Nephrology, University of Hamburg,
Germany. Chemokines and coagulation factors are released at sites of
vascular and glomerular injury. To gain further insights into the molecular
mechanisms by which the coagulation factor thrombin stimulates expres-
sion of the chemokine MCP-1, a lueiferase expression vector containing
2.9 kb MCP-1 5-flanking DNA and portions of the first exon was
constructed by PCR. A neomycin (G418) resistant plasmid (pcDNA3) was
cotrasfected with the luciferase reporter construct into rat glomerular
endothelial cells. Selection was performed in the presence of G418.
Thrombin stimulated luciferase activity in a time-dependent manner. The
stimulatory effect was detected within 60 minutes, reached a maximum at
6 hrs and was still present at 24 hrs. An increase over basal levels was
observed with concentrations as low as 0.5 U/ml (3.4 + 0.2 fold). Maximal
effect occurred at 5—10 U/mI (9.7 1.6 and 9.4 1.9 fold). The effect of
thrombin was mimicked by SFLLRNP, a seven aminoacid thrombin
receptor activating peptide. To study the mechanism of thrombin-induced
MCP-1 gene transcription in these cells, we investigated the role of protein
kinase C (PKC). Treatment of these cells with phorbol ester significantly
stimulated MCP-1 promoter activity. Downregulation of PKC by pro-
longed treatment with phorbol ester significantly attenuated but did not
completely block stimulation of MCP-1 promoter activity in response to
thrombin. This indicates that thrombin utilizes PKC-dependent and
PKC-independent pathways to stimulate MCP-1 transcription. We con-
clude that thrombin promotes transcriptional activation of MCP-1 in
glomerular endothelial cells and that a significant component of the
thrombin response is mediated through transcriptional activation of DNA
elements present in the 2.9 kb of the S'fianking region of the MCP-1 gene.
Isolation of diabetes-associated genes from the kidneys of GK rat using
differential screening. Morixc C., Page R., Williams iD., Malik A. School of
Molecular and medical Biosciences, Cardiff University, UK and Institute of
Nephrology, Cardiff Royal Infirmary, Cardiff UK A diabetic kidney eDNA
library was constructed from whole kidneys collected from Goto Kakizaki
(GK) rats, a spontaneous, non-obese model of NIDDM. This library was
differentially screened using eDNA probes prepared form kidney polyA
RNA at two time points, 6 and 40 week (normal and hyperglycaemic
respectively). From this initial screen, 80 candidate disease-associated
clones (CDK's) were isolated which appeared to show changes in renal
mRNA levels in association with the progression of diabetes. 25 CDK's, 14
of which were upregulatcd and II downregulated, were selected for
characterisation using partial DNA sequencing and northern analysis. The
resulting DNA sequences were used to search DNA and peptide databases
to find significant homologies. Of the 25 CDKs, 10 showed strong
identities (>80%) to various mitochondrial genes or rRNA's, 4 showed
strong identities with known genes, 2 with expressed sequence tags and 9
showed no identity to previously described sequences. Of these, 4 eDNA
clones have now been fully sequenced and the expression of these genes in
the diabetic kidney is being investigated using northern analysis. These
genes are strong candidates for a role in diabetic kidney disease. Further
investigation may lead to a better understanding of the molecular mech-
anisms underlying diabetic renal injury and provide targets for diagnostic
and therapeutic intervention.
Interaction of matrix proteins with glomerular epithelial (GEC) and
mesangial cells (HMC). J. Martin, M. Davies. Institute of Nephrology,
UWCM, Royal Inflrmaiy, Cardiff Wales, U.K There is evidence that the
components of the extracellular matrix (ECM) can affect the phenotype of
cells, including the synthesis of the matrix metalloproteinases (MMPs).
However the interaction of glomerular cells with ECM proteins has not
been well studied, neither has their effect on the glomerular cell MMP
production. We therefore studied the binding of HMC and GEC to ECM
proteins, and examined the effect of these proteins on the synthesis of the
MMPs and their inhibitors (TIMP I and TIMP II). Both HMC and GEC
were shown to adhere strongly to collagen types I and IV, and fibronectin,
but less so to laminin, vitronectin and gelatin. ECM proteins were also
co-cultured with HMC and GEC for three days in serum free medium and
the secreted MMPs assayed by zymography and TIMPs by ELISA. The
results showed that collagen I and collagen IV, and to a lesser extent
fibroneetin and gelatin enhanced the production of gelatinase B, but had
no effect on gelatinase A or TIMP I and II. In view of the fact that TGFI3
and ILl have been shown to influence the production of MMPs, the effect
of these growth factors on the expression of the alpha chains of the matrix
protein receptors-—the integrins—were examined by ELISA. Both TGFI3
and ILl increased the levels of the collagen receptor n2, while only slight
stimulation of the vitronectin receptor aV was seen. No effect on the
expression of the fibronectin receptor a 5 was detected. This effect on aV
and a2 was both time and dose dependant, with the induction of aV by
TGF/3 occurring within 2 h and peaking between 24 and 48 h, while the
increase in a2 did not occur until 24 h and continued to increase up to
96 h. Thus, human glomerular cells adhere specifically to certain matrix
proteins, but of these only collagen type I and type IV were able to
selectively induce the secretion of gelatinase B, demonstrating that some
ECM proteins themselves may regulate the levels of the matrix degrading
enzymes. These preliminary results also suggest that the stimulatory
effects of TGFI3 and ILl on MMP secretion may in part be mediated
through the induction of the integrin receptors for these matrix protein.
Expression, purification and characterization of recombinant frag-
ments of human perlecan synthesized in baculovirus-infected insect cells.
Alexander J.A. Groffen', Jacques H. Veerkamp', Leo A.H. Monnens', Karl
Tiyggvason2 and Lambert P. Wi. van den Heuvel'. 'University of Nijmegen,
The Netherlands, and 2Universily of Oulu, Finland. Heparan sulfate pro-
teoglycans (HSPG5) are essential components of the glomerular basement
membrane (GBM) due to their involvement in charge-selective glomeru-
lar ultrafiltration. Perlecan (l-ISPG2) is a large extracellular HSGP
consisting of five domains, four of them sharing homology with the
low-density lipoprotein receptor, laminin al and the neural cell adhesion
molecule. We present the in vitro expression and purification of N-
terminal fragments of human perlecan in insect cells. Three "tailored"
fragments of human perlecan eDNA were introduced into the polyhedrin
locus of baculovirus expression vectors (BEVs) encoding fragment P1
(amino acids 1—196), P12" (1—404) and P12""(1—506). The integrity of the
BF.Vs was checked by DNA sequencing, polymerase chain reaction,
restriction enzyme analysis and Southern blotting. Transcription of perle-
can mRNA was demonstrated by Northern hybridization. Metabolic
labeling with '5S-methionine showed that no recombinant protein was
produced in the ease of P1, but expression of P12" and P12°" was
successful. Both perlecan fragments are recognized by 95J 10, a monoelo-
nal antibody that was previously raised against human perlecan. Gel
permeation and anion exchange chromatography were applied to purify
the recombinant proteins. Glycosaminoglycan side chains were demon-
strated to be present and characterized by enzymatic deglycosylation and
agarose gel electrophoresis. Preliminary data indicate that the side chains
arc chondroitin sulfate. The availability of baculovirus-derived P12" and
P12"" will facilitate further investigation of the structural and functional
properties of perlecan in the human glomerular basement membrane.
Rat renin gene transcription is initiated at a single start site. Roberto
Della Bruna, Karin Schricker, Stephan Holmer, Armin Kurtz. Physiologisches
Institut, Universitat Regenshurg, D-93040 Regensbutg, FRG. The promoter
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region of the renin gene in man, mouse and rat contains several putative
transcription start sites, which in mouse have been shown to be tissue
specific and differently regulated. To investigate which of these start sites
are used during stimulation of renin gene transcription by the major
physiological control factors, we determined the transcription start sites of
rat renin in the kidney and adrenal glands by Rnase protection using a
cRNA probe spanning 387 bases upstream and 121 bases downstream
from the canonical transcription initiation site. To stimulate renin gene
expression, we used renal artery stenosis, angiotensin II antagonists,
furosemide und isoprenaline infusions and low sodium diet. Our results
suggest that only one TATA box is functional in rat kidney and adrenal.
Oral sodium bicarbonate suppresses renal tubular peptide catabolism,
ammoniagenesis and reduces renal tubular injury in renal patients.
Rustom R., Costigan M., Shenkin A., Critchley M. & Bone J.M.. Royal
Liverpool University Hospital, Liverpool L7 8XP, England U.K. Oral sodium
bicarbonate (NaHCO3) is widely used to treat acidosis in patients with
renal failure. However, no data are available in man on the effects on
proximal renal tubular protein catabolism or markers of tubular injury.
We have already developed a method to allow such studies, and found
increased tubular catabolism of 99"'Tc-labelled aprotinin (Apr*) in pa-
tients with nephrotic range proteinuria (Prot) and increased ammonia
(NH1) excretion suggesting that prot and progression of renal disease
could be linked through tubulo-toxicity from increased tubular metabo-
lism [Met] of filtered proteins. We now examine the effects of reducing
renal ammoniagenesis (without altering proteinuria) using oral NaHCO3
(0.03—0.12 g/kg daily for 6 weeks) in 11 patients with mild/moderate renal
failure and Prot. Renal tubular catabolism was measured before and after
NaHCO1 using iv Apr* (0.5 mg approx 80 MBq), with renal imaging and
urinary activity to give kidney uptake of Apr* [Kid] after 24 h, met and
fractional degradation [Frac]. Fresh urine was also analyzed for NH1
excretion every fortnight from 6/52 before treatment. Also, the tubulo-
specific A2 isoenzynle of N-acetyl-glucose-aminidase (NAG) was mea-
sured using a modified Fast Protein Liquid Chromatography technique to
assess tubular injury. GFR [51CrEDTA clearance] and effective renal
plasma flow ERPF [MAG 3 tubular excretion rate] measurements were
also made.
Before After
NaHCO3 NaHCO1
Prot g/24 h 13.2 0.8 3.8 0.9 NS
51CrEDTA ml/min/1.73 m2 43.3 6.0 38.0 7.3 NS
ERPF ml/min/I.73 m2 157.6 20.6 189.8 38.2 NS
Kid % dose 26.7 3.3 25.3 3.2 NS
Met % dose/h 1.5 0.3 0.9 0.09 P < 0.005
Frac/hr 0.06 0.009 0.04 0.006 P < 0.025
NH1 mmol/hr 0.64 0.07 0.18 0.05 P < 0.001
NAG A2 mmol/h 119 (43—378) 52(36—310) P < 0.05
There was a significant reduction in renal tubular catabolism of Apr* and
in turnover rate as well as urinary NH1 excretion and NAG A2 isocnzyme
without an apparent alteration in prot. Oral NaHCO1 may thus have a
protective effect on the proximal renal tubule and help to delay progres-
sion.
Low.density lipoprotein metabolism and its association to plasma
Lp(a) in the nephrotic syndrome. P. Stenvinkel, L. Bergiund, S. Eriksson, B.
Angelin, M. Eriksson and A. Alvestrand. Departments of Renal Medicine and
Medicine, Iluddinge University Hospital, Huddinge, Sweden and the Depart-
ment of Medicine, Columbia University, New York, USA. Patients with the
nephrotic syndrome have multiple abnormalities of lipoprotein metabo-
lism, hut the cause and exact nature of these abnormalities are not
established. In the present study we determined LDL-kinetic parameters
in seven nephrotic patients (47 4 years). The results demonstrate a
markedly elevated LDL apoB-production rate (25.7 6.4 vs. 13.1 0.3
mg/kg/day; p < 0.001) and a significant inverse correlation between LDL
apoB production and the S-albumin concentration (R = 0.82; p < 0.05).
The fractional catabolic rate of LDL was normal (0.31 0.04 vs. 0.33
0.008 pools/day) as compared to 41 healthy controls (45 3 years).
However, two out of seven patients had markedly low fractional catabolic
rate of LDL suggesting a LDL-receptor deficiency. Increased plasma
Lp(a) levels are typically found in nephrotic patients. In this study Log
Lp(a) correlated significantly with LDL apoB-production rate (R = 0.94;
p < 0.001), VLDL-cholesterol (R = 0.94; p < 0.01 and VLDL-triglycer-
ides (R = 0.76; p < 0.05), respectively. The present study suggests that
nephrotic hyperlipidemia is caused by at least two independent mecha-
nisms: 1) elevated LDL apoB-production rate is highly correlated to the
prevailing S-albumin levels and 2) decreased fractional catabolic rate of
LDL suggesting impaired LDL-receptor function of unknown aetiology,
are seen on some patients with nephrosis. The present results also suggest
that increased synthesis, rather than decreased catabolism, causes elevated
plasma Lp(a) levels in nephrosis.
TGF-j31 renal overexpression in diabetic rats and in high glucose
mesangial cell cultures: inhibition by heparinoids. Monica Ceol, Giovanni
Gambaro, Ulrich Sauer, Bruno Baggio, Andreas Nerlich, Franca Anglani,
Erwin Schleicher University of Padova, Padova, Italy, Institute of Diabetes
Research, Munchen-Schwabing Academic Hospital, and University of Mu-
nich, Munich, Germany. In diabetes, heparin prevents glomerular base-
ment membrane abnormalities, renal overexpression of the type IV
collagen gene, and mesangial matrix deposition of type IV collagen.
TGF-p has an important role in the derangement of remodeling phenom-
ena in diabetic nephropathy. The effect of a low anticoagulant heparin
treatment on TGF-pl expression in streptozotocin diabetic rats, 12
months duration [normal (C), diabetic (D), heparin treated healthy
(C/hep) and diabetic (D/hep) rats], and on mesangial cell cultures in high
glucose medium [10, 20, 30 and 40 mM for 24 and 48 hrs with or w/o the
same heparin, 10 mg/I] was studied. In situ hybridization of TGF-pl was
performed on mesangial cell in cultures and on kidney sections with an
antisense eRNA probe and visualized with silver staining. TGF- I expres-
Sion was quantified by counting the grains per cell. In kidney sections
glomerular mesangial cells were recognized by anti-Thy 1.1 immuno-
histochemistry. Furthermore, on cell culture RNA extracts, RNase pro-
tection assay for TGF-pl was performed for a better quantitative evalu-
ation. An enhanced mRNA signal of TGF-f31 was detected in glomerular
mesangial (43.0 7.0 grains/cell), Bowman (24.7 6.8) and tubular cells
(41.0 5.6) of the D group in respect to group C (20.7 3.8, 23.0 2.0
18.0 2.8 respectively) which was decreased to control levels in the D/hep
group. Heparin had no effect in C/hep rats (12.5 2.1, 13.0 4.2 15.5
3.5 respectively). (F = 11.7; p = 0.002 and F = 6.08; p = 0.026 and F =
16.8; p = 0.000 respectively). On cell cultures, an enhanced, time- and
glucose-concentration dependent, expression of TGF-pl was observed
Heparin inhibited the TGF-131 expression with the maximal magnitude at
30 and 40 j.rM glucose, and at 48 hrs incubation. This study demonstrates
that 1) TGF-1 is overexpressed in the kidney, both at the glomerular and
tubular level, in long-term diabetic animals; 2) TGF-/31 is overexpressed in
high glucose mesangial cultures; 3) at least in diabetic conditions, heparin
is a potent TGF-j31 inhibitor both "in vivo" and "in vitro".
Renal and cardiovascular effects of verapamil-trandolapril combina-
tion in rats with 5/6 nephrectomy. Flores 0., Gallego B., Hidalgo F.,
Arévalo M., Lôpez-Novoa J. M. Instituto Reina Sofia de Investigacion
NefrolOgica. Departamento de Fisiologia y Farmacologia. Universidad de
Salamanca. Salamanca. Spain. The aim of this study has been to asses the
effects of six months treatment with an ACE inhibitor, trandolapril (0.7
mg/Kg/day), a calcium channel blocker (CCB), verapamil (20 mg/Kg/day)
and the combination of two agents at the same dosis in rats with 5/6 of
reduction of renal mass. Every month we got blood and urine samples in
metabolic cages for the calculation of creatinine clearance (GFR) and
urinary protein excretion (UPE). We measured mean arterial pressure
(MAP) with a digital sphigmomanometcr in the tail cut from awake rat.
No differences in GFR were observed in any group. Untreated group
(control) showed a maintained increase in MAP. Verapamil treatment
produces a small decrease in this parameter with respect to control group.
Trandolapril treatment alone or in combination with verapamil appeared
a decrease in MAP which was significantly different from the others
groups. Control group rats had a very high urinary protein loss. Vcrapamil
treatment delayed proteinuria but after the third month values were
similar to the control group. Trandolapril showed an important decrease
in UPE. Verapaniil-Trandolapril combination appeared a VPE smaller
than all the others groups. This decreased was significantly different also
with respect treatment with trandolapril alone. Trandolapril and combi-
nation verapamil-trandolapril treatments were associated to a marked
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reduction of glomerulosclerosis-induced by renal ablation. We can con-
clude that not only hypertension is responsible for the glomerular injury
but a lot of factors act synergistically with hypertension.
Characterization of the nephropathy induced by immunization with
high molecular weight dextran. A. Pasi, U Dendorfrr, H. Holthofer, P.J.
Nelson, A. Fornasieri*, G. D'Amico*, D. Schlondorff Medizinische Po
liklinik Mbnchen, *Ospedale San Carlo Borromeo, Milano. Injection of
DEAF dextran into Lewis rats can produce proteinuria and has been
reported as a model of IgA nephropathy. We injected cationic diethyl
aminoethyl (DEAE) dextran of molecular weight 500 kD into male Lewis
rats. After a pre-immunization period of one month, the animals were
divided into two groups: group 1 (n = 14) received daily i.v. injections of
3.5 mg of antigen, group 2 (n = 14) was injected with 1.5 mg three times
per week for a period of eight weeks. We observed the appearance of
proteinuria in a nephrotic range after five weeks of i.v. injections in group
1 (urinary protein excretion: 332 83 mg/24 hr, controls: 53 14 mg/24
hr). In group 2, the proteinuria was almost equal to protein excretion of
healthy rats of the same weight (67 20 mg124 hr). The serum and urine
creatininc were normal. By light microscopy of kidney biopsies, no
glomerular or interstitial lesions could he identified. The immunohisto-
chemistry revealed no deposition of IgA, 1gM, IgG, or C3. There was only
a slight infiltration of monocytes/macrophages after eight weeks of i.v.
injections as determined by anti-EDI staining. Staining for proliferating
cell nuclear antigen (PCNA) did not show the presence of proliferating
cells either in glomeruli or in the interstitium. Staining with FITC-WGA
lectin revealed focal and segmental loss of the negative charge in the
capillary wall. By electron microscopy there was deposition of dextran in
the basal membrane and segmental and focal damage of the podocyte foot
processes. As the chemokine RANTES may be involved in glomerular
injury, we examined the kidneys of the proteinuric and non-proteinuric
rats for presence of RANTES. By indirect immunofluorescence only the
proteinuric rats showed RANTES deposition in the mesangium and in the
endothelium of the peritubular capillaries. Conclusion: Injection of rats
with DEAE dextran leads to dose-dependent proteinuria without deposi-
tion of immune complexes but with slight infiltration of macrophages and
podocyte damage. This is associated with local expression of the chemo-
kine RAJ'4TES which may play a role in proteinuria of glomerular disease.
Dextran-induced mesangioproliferative glomerulonephritis (MesGN)
in rats does not require glomerular IgA-deposition. Floege J., Burg M.,
Grone H.J. *, Koch KM., Div. Nephrology, Medizinische Hochschule Han-
nover and * Dept. of Pathology University of Marburg, Germany. Dextran-
induced MesGN in mice and, as reported recently, in rats is used as a
model of IgA nephropathy. The pathogenetic role of glomerular IgA
deposits in this model, however, is unclear since IgG is deposited in
parallel. In the present study, 10 Lewis rats were immunized with cationic
DEAE-dextran in Freund's adjuvant. Following the immunization, rats
received daily (5X/week) i.v. injections of 3.5 mg DEAE-dextran each
from day (d) 20 to d80 and were then followed until d120. Rats developed
transient proteinuria (range 63—152 mg124 hrs) and hematuria on d80 and
100. Renal biopsies obtained at d60, 80, 100 and 120 showed mild
mcsangioproliferative changes at d80 which did not persist at d120.
Electron microscopy revealed mesangial immune deposits, signs of endo-
thelial activation and vacuoles in mesangial cells and podocytes. Com-
pared to 5 normal, age-matched controls, in the nephritic rats significant
(p < 0.05) increases were noted for: glomcrular total cellularity, glomer-
ular a-smooth muscle actin expression (a marker of activated mcsangial
cells), and glomerular monocyte/macrophage counts. Using 3 different
antibodies, no evidence of glomerular IgA deposition was detected at any
time point. In contrast, glomerular IgG, C3 and small C5b-9 deposits were
present in nephritic rats. These data confirm that MesGN can he induced
in rats by immunization and chronic challenge with cationic dextran. Our
data also show that glomerular IgG deposition rather than igA, appears to
play an important pathogcnctic role in this MesGN model.
Estradiol fails to reduce LDL cholesterol and fibrinogen and exacer-
bates hypertriglyceridemia in ovariectomized nephrotic rats. iA. Jo/es',
C. Bijleveld2, A. van To13, M.J.H. Gee/en2, HA. Koomans'. 'Nephrology,
Med. Fac., 2fliochemistiy, Veterinary Med Fac, Utrecht Univ; 3Biochemistiy,
Med. Fac., Erasmus Univ, Rotterda,n, Netherlands. Estrogen replacement
therapy is considered to be anti-atherosclerotic because it reduces LDL
cholesterol and fibrinogen levels. However, exogenous estrogen is also
known to increase hepatic triglyceride (TG) production. Hyperlipidaemia
in the nephrotic syndrome (NS) is probably due to increased cholesterol
(chol) secretion and decreased clearance of chol and TG. Hypothetically,
in NS exogenous estrogens could decrease LDL chol and concurrently
increase TG levels. All rats were ovariectomized. Control (CON) and NS
rats were treated with estradiol (E2) or sham implants. NS was induced
with Adriamycin. Proteinuria, oncotic pressure (7r), fibrinogen, lipopro-
teins, hepatic fatty acid synthesis (acetyl CoA carboxylase (ACC) and fatty
acid synthase (FAS) activities; (jtmol/min. 100 g BW)) and triglyceride
secretion (TGSR; mmol/L.h) were measured after 7 weeks. P < 0.05 vs
CON; # P < 0.05 vs sham.
Group (N)
CON
sham (6)
CON
E2 (6)
NS
sham (8)
NS
E2 (7)
Proteinuria 47 24 35 9 826 62* 756 43*
mg/cl
srmm Hg
Fibrinogen
gIL
TG mivi
16.6 1.0
9.5 0.5
0.4 0.05
20.4 1.1#
6.3 0.2#
0.8 0.04#
11.0 0.8*
17.6 1.2*
6.3 1.3*
12.4 0.8*
16.6 0.8*
23.0 5.3*#
Chol mw 2.3 0.10 2.4 0.18 15.3 1.8* 16.7 1.2*
LDL chol mM 0.37 0.06 0.11 0.05# 3.5 0.85' 4.2 0.25*
apo B (units)
ACC
100 7
0.31 0.02
48 2#
0.42 0.04
318 31*
0.58 0.07*
305 38*
0.99 0.13*#
FAS 1.87 0.13 2.15 0.11 3.17 Q,35* 4.84 0.45*#
TGSR 3.14 0.30 3.36 0.57 2.96 0.29 6.22 1.071*#
As expected, in controls E2 reduced LDL chol, apo B and fibrinogen but
increased plasma TG. NS rats were characterized by a marked decrease in
T, hyperfibrinogenemia, hyperlipidemia, and stimulated hepatic fatty acid
synthesis. Since TGSR was not increased, a disturbed TG clearance
probably caused the high TG levels in NS rats. The beneficial effects of E2
on LDL chol, apo B and fibrinogen found in controls, were no longer
present in NS rats treated with E2. This suggests that in NS, downregu-
lation of the LDL receptor, as well as increased chol secretion override
putative E2-induced increases in LDL-receptor activity. Adding E2 to NS
did not affect proteinuria or r, but increased fatty acid synthesis and TG
secretion, and markedly exacerbated hypertriglyceridaemia, suggesting
saturation of disturbed TG clearance.
Isolation, purification and characterization of human glomerular ml-
crovascular endothelial cells (GMVEC) and the effects of verotoxin-1
(VT-i) on GMVEC. P. v. Setten, V v. Hinsbergh, T. v. d. Velden, N. v. d. Kar,
L. v. d. Heuve4 J. Mahan, L. Monnens. Dept. of Ped., Nijmegen; Gaubius
Laboratory; The Netherlands; Columbus OH, USA. Infection with a VT-i
producing E. coli has been implicated in the etiology of the epidemic form
of the hemolytic uremic syndrome (HUS). Endothelial damage of glomer-
uli and/or arterioles has a pivotal role in the pathogenesis of HUS. The
effects of VT-i on human umbilical vein endothelial cells (HUVEC) have
been extensively studied. VT-i appears to be particularly cytotoxic in
HUVEC after preexposure to inflammatory mediators. Responsiveness of
GMVEC to VT-i has not been previously investigated. However the
isolation and culture of GMVEC has proved difficult. For this reason we
optimized the isolation and purification of GMVEC and characterized the
cells after which some effects of VT-I on GMVEC were studied, Glomer-
oh were isolated from normal human kidneys and digested with collage-
nase after which the glomerular remnants were plated on gelatin coated
plates. After a few days GMVEC were selected by performing an
Immunomagnctic separation technique. Resulting cell populations were
over 95% pure and formed contact inhibited monolayers. Immunofluo-
rcsccnce studies revealed the presence of von Willcbrand factor, as well as
the presence of antigens specific for endothelial cells: EN-4, CD31 and
VE-cadherin. Upon stimulation with TNFa the cells expressed the
endothelial specific adhesion molecule E-selectin. Concerning the effects
of VT-I on GMVEC the following results could he obtained. Under basal
conditions, highly confluent GMVEC were not susceptible to the cytotoxic
effect of VT-I, whereas (sub-) confluent GMVEC were. Preexposure to
inflammatory mediators resulted in an increase in cytotoxicity, caused by
a rise in specific binding sites for VT-i as revealed by Scatchard plot
analysis. Thin layer chromatography of extracted glycolipids demonstrated
binding of VT-i to globotriaosylceramide, known to be the functional
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receptor for VT-I. We conclude from this in vitro study with highly
purified GMVEC that VT-i cytotoxicity depends on the degree of
confluence and additional preexposure to inflammatory mediators.
Tamm-Horsfall protein: clearance factor for S fimbriaeted Escherichia
Coli? A. Leeker, B. Kreft, S. Kumar*, K Sack. Department of Medicine,
University of Lflbeck, Germany and Department of Medicine, The University
of Oklahoma, USA. In urinary tract infection Escherichia Coli (E. coli) is
the predominant pathogen. Among clinical isolated E. coli expressing P
fimbriae are more frequently represented that S fimbriaeted strains.
However, these two types of fimbriae equally mediate adhesion to cultured
tubular epithelial cells (TEC). Since Tamm-Horsfall protein (TUP)
inhibits hemaglutination by E. coli expressing S fimbriae, we tested THP
influence on adherence of S fimbriae E. coli to TEC. We used purified
THP isolated from normal human urine and a tubular epithelial cell line
(MDCK) transfccted with the eDNA for THP. THP inhibited adhesion of
S fimbriaeted E. coli and of purified S fimhriae to TEC, this effect was
dose-dependent. Adherence of S fimbriated E. coli strains to MDCK cells
expressing THP was reduced. Interestingly, nearly the same effect was
found in P fimbriae, but not in MsH or FIC flmbrae. In conclusion,
interaction of S fimbriae with THP resulting in a reduced adherence to
TEC may explain low clinical relevance of S flmbriaeted E. coli for UTI.
The predominance of P flmhriae remains unexplained.
Atractyloside cytotoxicity in cell lines, renal fragments and precision
cut slices. David K Obatom4 V. Anthonypillai, B. Kaler, S. Brant and P.H.
Bach. Interdisciplinaty Research Centre for Modulation Studies, Faculty of
Science and Health, University of East London, Romford Road, London E15
4LZ. Plants in Africa and along the Mediterranean contain the toxin
atractyloside (ATR), which causes renal necrosis and death, especially in
children. The mechanism of injury is uncertain. We have assessed ATR
cytotoxicity in continuous renal cell lines representing the proximal
(NRK) and distal (MDCK) tubules; freshly isolated rat proximal tubular
fragments (PT) and glomeruli or rat precision cut cortical slices (CS) for
2—24 hr. Systems were exposed to 10—500 .rM ATR and cell integrity
assessed using 3-(4,5-dimethylthiazol-2yl)-2,5-diphenyltetrazolium bro-
mide (MIT) reduction and lactate dehydrogenase (LDH) leakage. Oxi-
dative damage was assessed by measuring lipid peroxidation product
malondialdehyde (MDA). ATR caused a dose-dependent reduction in
MIT and increase in LDH leakage (NRK> 20 LM; PT> 20 j.rM; CS>
200 M) and increase in MDA production (in both PT and CD > 500
.tM) respectively. However, both glomeruli and cells representing distal
tubule (MDCK) were unaffected by up to 500 .rM. Cell lines, fragments
and slices are similarly sensitive to ATR and LDH leakage is the most
sensitive end point. By contrast distal cells and glomeruli are resistant to
ATR effects. These proximal tubule systems could serve as useful model
for studying the mechanism of ATR-induced nephrotoxicity and develop-
ing protective strategies of clinical significance. Supported by: UFC,
British Council and European Union.
Serum levels of tumor associated trypsin inhibitor and glomerular
filtration rate. G. Tramonti, M. Ferdeghini, C. Donadio, C. Annichiarico, M.
Norpoth, R. Bianchi, C. Bianchi. Unità di Nefrologia, Clinica Medica 2,
Istiluto di Medicina Nucleare, Università di Pisa, Italy. Tumor associated
trypsin inhibitor (TAT!) is a low MW protein employed as a tumor
marker. Blood levels of some low MW proteins increase in renal insuffi-
ciency. The aim of this study is to evaluate the relationship between serum
TAT! and glomerular filtration rate (GFR). Serum 2-microglobulin
(f32M) and plasma ereatinine were also determined. Eighty-four adult
patients, 32 males and 52 females were studied. Their renal function
ranged from normal to advanced renal failure (plasma creatinine up to 8.1
mg/dl). The results are reported in the Table (mean SD, *p < 0.05,
< 0.OOi vs group with GFR > 80, Student's t test).
GFR mI/mm >80 80—60 60—40 40—20 <20
TATI pg/I 8.82
4.54
9.85
3.29
13.76*
5.54
31.77**
i4.2i
107.27**
63.34
32M mg/I i.39
0.32
1.90*
0.90
1.83*
0.48
3.86**
1.60
il.16**
5.73
CREATmg/dI 1.06
0.15
1.11
0.2i
1.11
0.20
J93**
0.69
5.07**
1.93
The decrease of GFR was accompanied by an increase of the other
parameters. Blood levels of TATI, as well as of f32M, increased before
those of creatinine. The increase of TATI was definitely greater than that
of both f32M and creatinine. These results indicate that TATI is handled
by the kidney. It is a sensitive marker of reduction in renal function and
could represent a useful tool for the monitoring of the progression of renal
damage in kidney failure.
Nitric oxide levels in patients with IgA nephropathy. U. Mengozzi, D.
Roccatello, T Inconis, L. Paradisi, L.M. Sena. Specialty School in Clinical
Pathology, University of Turin, Turin. Few data on direct measurement of
whole blood nitric oxide (NO) levels in patients with renal impairment are
presently available. The technique of electron paramagnetic resonance
(EPR) spectroscopy has revealed a valuable tool to detect and quantify the
amounts of circulating nitrosyl-hemoglobin complexes resulting from the
binding of NO to the heme iron of deoxy-hemoglobin, as an index of the
in vivo production of NO. In this study, direct estimation of NO levels is
performed on a cohort of 25 subjects with biopsy-proven IgA glomerulo-
nephritis (IgAGN), including 14 patients with preserved renal function
and 11 with a definite decrease in renal function. Our findings show the
occurrence of significantly higher systemic NO levels in IgAGN patients
than in 16 healthy controls (3.35 2.63 vs. 0.97 0.82, p < 0.01; values
are calculated by integration of EPR characteristic spectra and expressed
as arbitrary units). No differences are found in the NO-hemoglobin levels
between the two subsets of renal patients (2.82 1.86 vs. 3.54 2.71,
respectively). Accordingly, nitrosyl-hemoglohin complexes formation is
not related to serum creatinine levels. These results indicate that EPR
analysis of NO generation, through the detection of heme-iron nitrosyl
adducts, may allow the study of multifunctional roles of this simple
mediator involved in a number of pathophysiological processes of clinical
relevance.
Central effects of endothelin on renal excretory function in conscious
wistar rats. N. Belova, B. Pi,'yova, Dept. Physiology, Medical University,
Sofia. To clarify the putative central endothelin (ET) involvement in the
regulation of renal excretory function 10 conscious Wistar rats with
chronic cannulas into the third cerebral ventricle (ICV) and venous
catheters into v. jugularis were subjected to the following separate
treatments: A) Controls; B) ICV microinjection of 40 pmols ET-1
(Peninsula Labs); C) Acute blood volume expansion (AVE)—2 ml
saline/100 g i.v. and D) AVE 30 mm following FT. The rats were housed
in metabolic cages and the spontaneously excreted urine for a 6 h period
was collected. Cumulated data for urine flow rate (V) and sodium
excretion (UNv) are presented:
Time
mm A
V ml/
B
100 g
C D A
UNaV pm
B
ol/100 g
C D
30 0 0.1 0.9 0.2 0 5 85 21
60 0.2 0.2 1.3 0.2 18 II 129 21
180 0.9 0.6 2.5 2.5 79 48 248 281
360 1.7 i.1 3.7 3.1 187 12i 376 374
Ei-1 decreased significantly the basal V (P < 0.005) and UNV (P <
0.0002) vs. controls and it abolished the early stimulatoiy effect of AVE
(30' and 60') on renal excretory function (P < 0.0001). These results
suggest a central cndothclin participation in the renal fluid and solute
handling at rest and in acute hypervolemic conditions, especially in the
early kidney response. Various mechanisms of central endothelin action
could be discussed: stimulation of vasopressin secretion, change in the
sympathetic outflow, interference with atrial natriuretic peptide.
Direct effect of erythropoietin (Epo) on rat vascular smooth muscle cell
(VSMC) via a putative erythropoietin receptor (EpoR). Fatima Ammar-
guellat, Jean Gogusev and Tilman B. Dnleke. INSERM Unite 90 and
Département de Nephrologie, Hôpilal Necker, Paris, France. The treatment
of uremic patients with human Epo often leads to an increase in blood
pressure. We explored the possibility of a direct Epo action on the VSMC.
Rat VSMC were isolated from aortas of spontaneously hypertensive rats
(SHR) and normotdnsivc control rats (WKY) and maintained in culture.
Newly synthesized DNA was measured by [3H1-thymidine incorporation in
SHR VSMC. The existence of the EpoR protein at the cell surface was
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analyzed by binding studies on SHR VSMC. The mRNA expression of the
EpoR was analyzed by Northern blot techniques on SHR and WKY
VSMC. [3Hj-Thymidine incorporation was cnhanced up to 1 .6-fold by Epo
concentrations of 16 U/mI or more, in the presence of 1% fetal calf serum.
No such stimulation was obscrved in VSMC of WKY. Binding studies with
'251-Epo showed either extremely low or no specific binding of radiola-
heled Epo by VSMC. However, Northern blot analysis revealed the
expression of EpoR mRNA in VSMC of either rat strain. The present
report provides preliminary evidence in favour of a direct action of thc
hormone on vascular smooth muscle via a specific Epo receptor.
Glucagon control of the cortico-papillary NaCI gradient in rat kidney.
A. Walkowska, E. Kompanowska-Jezierska, J. Sadowski; Lab. Renal
Physiol., Med. Res. Centre, Polish A cad. Sciences, Warsaw. Glucagon may
be involved in physiological control of NaCI transport in the ascending
limb of Henle's loop, of the cortico-papiltary solute gradient, and urine
concentration (de Rouffignac, Elalouf et al). Experiments were designed
to examine the effect of two doses of exogenous glucagon (i.v. infusion) on
medullary interstitial NaCI concentration. In 9 anesthetized rats, tissue
electrical admittance (Y) of the inner medulla (total ion concentration),
medullary blood flow (MBF, laser-Doppler technique), and renal clear-
ances were measured simultaneously.
110
Glucagon, ng/min kg /3 wt
330
Y 1022 1052* 1073* 1041
MBF 255 253 250 245
PU
C, 772 911 857 744l
1.d/min
P < 0.01 vs. controls; t Significantly decreasing trend, ANOVA
After an initial rise C. decreased significantly. The increase in tissue
medullaiy NaCI (admittance) with stable MBF and decreasing GFR at
transition from low to high dose, indicates that stimulation of NaCI
reabsorption in the ascending limb of Henle's loop was the mechanism
underlying augmentation of medullary ionic hypertonicity. The data
support the evidence on multiple hormonal control of loop transport and
suggest that glucagon participates in generation of medullary hypertonic-
ity and concentration of the urine.
Renal medullary electrolyte concentration during experimental
changes in renal perfusion pressure. L. Dobrowolski, B. Badzynska, J.
Sadowski; Lab Renal Physiology, Medical Research Centre, Polish Academy
of Sciences, Warsaw. A wash-out of medullary solute gradient secondary to
increased medullary blood flow (MBF) maybe one possible mechanism of
pressure natriuresis and diuresis (Roman & Zou, Am J Physiol, 1994).
However, the data on an inverse relationship of medullary hypertonicity
and renal perfusion pressure (RPP) are scanty. The effect of changes in
RPP on medullary tissue admittance (Y), an index of interstitial ion
concentration, was studied in anaesthctised Wistar rats. RPP was manip-
ulated by aortic constriction below and above the origin of the left renal
artery. Y and MBF (implanted laser-Doppler probe) were measured
simultaneously in situ using an integrated flow-and-admittance probe.
Cortical blood flow (CBF), by laser-Doppler probe on kidney surface, and
renal excretion were measured concurrently. At pressure levels of 120, 100
and 80 mm Hg sodium excretion was 2.4 1.0, 0.9 (1.2 and 0.3 0.2
j.rmol mm , respectively; the corresponding values for urine flow were
23.4 1 7.6, 15.1 4.7 and 4.3 2.1 dmin. When RPP was lowered
120—>100 mm Hg, contrary to expectation Y declined slightly, by 3.6
1.8%, even though MBF decreased by 8.2 1.4%. The further pressure
change (i00—>80 mm fig) decreased both Y and MBF, by 13.7 2.3%
and 16.5 6.5%, respectively. CBF altered similar to MBF, which
indicated autoregulation of total renal blood flow for the range 120—100
mm Hg and its absence below. In summary, as RPP decreased, the
expected fall in MBF (poor autoregulation), was not followed by an
increase in the medullary ionic hypertonicity, as predicted by the current
hypothesis, hut decreased significantly (p < 0.02). Thus, the decrease in
sodium excretion after RPP reduction occurred with a fall in electrolyte
concentration in the medullary interstitium. In conclusion, sodium excre-
tion changes dependent on fluctuations of RPP are not due to inverse
changes in medullary tissue electrolytes.
Increased blood pressure in rats after long-term inhibition of the
neuronal isoform of nitric oxide synthase. Anna Ollerstam, A. Erik G.
Persson and Christian Thorup. Dept. of Physiology & Neurosc., Lund
University, Sweden. Several recent studies have demonstrated that chronic
administration of unselective nitric oxide (NO) synthase (NOS) inhibition
in rats leads to increased blood pressure (BP). This hypertension is
associated with increased renal vascular resistance and has been suggested
to be of renal origin. Renal NOS is of three different isoforms. Unspecific
NOS inhibition blocks all three isoforms. The present study examines the
effect of selective inhibition of the neuronal isoform of NOS with 7-nitro
indazole (7-NI) on BP. Neuronal NOS is located specifically in the macula
densa cells, and NO produced from these cells have been shown to be
important for regulation of glomerular filtration rate (GFR). BP was
repeatedly measured using non invasive tail-cuff technique for four weeks
in orally 7-NI-treated and control rats. After four weeks of treatment, the
animals were anesthetized and renal excretion, GFR and the activity of
tuhulo-glomerular feedback (TGF) system were determined. 7-NI treat-
ment significantly increased BP from 129 4 to 152 4 mmHg, but we
found no change in GFR (1.9 0.5 mI/mm) or TGF activity compared to
normotensive control rats. Additional studies were performed on rats
after one week of treatment and after acute treatment. One week of
7-NI-treatment increased BP to 134 2 mmHg, GFR (1.84 0.3 mI/mm)
was not different, but TGF, as studied by micropunture, was somewhat
more active than in the control animals. Acute administration did not
affect BP, but led to decreased GFR (1.34 0.2 mI/mm) and markedly
increased TGF activity. The present results demonstrate that four weeks
of selective inhibition of neuronal NOS leads to increased BP. Our results
on renal hemodynamies suggest that the elevated BP could originate from
an initially increased TGF activity leading to decreased GFR and in-
creased body fluid volume.
Adrenomedullin is expressed in afl'erent arterioles and stimulates renin
release and renin gene expression. Boye L. Jensen, Berhard K Kramer and
Armin Kurtz. Physiologisches Institute, Klinik and Poliklinik für Innere
Medizin II, Universität Regensburg, Germany. Adrenomedullin (AM), a
52-aminoacid peptide with systemic vasodilatory, hypotensive actions was
recently cloned from human pheocromocytoma. We investigated the renal
expression of AM and the effect of AM on renin secretion and renin gene
expression. AM (I, 10 and 30 nM) stimulated renin release dose-
dependently from the isolated, perfused kidney to a maximum 300%
above basal level with no change in perfusate flow rate. The effect was
probably direct by receptors on juxtaglomerular (JG) cells since renin
release and renin gene expression were stimulated dose-dependently in
JG-cell cultures with a threshold of 1 nM and an EC50 of 7 nM. AM
induced accumulation of cAMP in JG-cells at threshold- and EC50
concentrations identical to those eliciting renin secretion. With specific
primers the expression of AM and of the AM-receptor were demonstrated
by RT-PCR on mRNA from adrenal, lung and kidney. With mRNA
harvested from microdisseeted afferent arterioles AM expression was
shown to be high in parallel with renin and aetin. We conclude that AM
is highly expressed in the juxtaglomerular area and that it potently
stimulates renin secretion and renin gene expression.
Systemic and fetal-maternal nitric oxide (NO) synthesis in normal
pregnancy and pre-eclampsia. Paola Boccardo, Mirella Soregaroli*, Rob-
erta Donadelli, Sisuiana Aiello, Giuseppe Remuzzi, Marina Noris & Ariela
Benigni, Mario Wegri Inst, Bergamo & *Divisiopz of Oh.ct. and Gynecol.
Brescia, Italy. Loss of vascular refractoriness to pressor agents of pre-
eclarnpsia has been attributed to a reduction of vasodilatory prostaglan-
dins while recently attention has been focused on NO. Here we studied
systemic and fetal-placental NO synthesis in normal pregnancy (NP, n =
8) and prc-eclampsia (PE, n = 8). 8 non pregnant controls (C) were also
studied. Systemic NO synthesis was assessed by measuring plasma cGMP,
the NO second messenger, and the conversion of [3HL-arginine to
[3HJL-citrullioe as well as intracellular cGMP in platelets. Constitutive
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HUVEC
[3H1 L-citrulline
nmol/105 cells
PLACENTA
[3HJ L-citrulline
nmol/mg protein 1000 U/mI
Ca2 indep.
NOS
activity
Total
NOS
Basal TNFa activity
NO synthase (EC-NOS) gene expression and NO release in umbilical vein studies of the physiological significance of the Ren2 gene, we have
endothelial cells (HUVEC) and in placentas from NP and PE were disrupted the Renid gene by gene targeting, leaving Ren2 as the only
measured. Inducible NOS activity was also evaluated in HUVEC (exposed functional renin isozyme capable of participating in the renin-angiotensin
to TNFa) and in placentas (in Ca free medium). Plasma cGMP was system. As part of a wider strategy to develop the polymerase chain
high in both NP and PE (29—32 weeks: 7.8 1.1 and 8.3 1.1 respectively reaction (PCR) as a tool in the generation of homology arms for targeting
vs C: 4.5 1.0 pmol/ml, p < 0.05). In NP cGMP rose as early as 18—21 constructs, our targeting construct was built using homology arms gener-
weeks and remained elevated throughout pregnancy. Platelet NO synthe- ated by PCR amplification of Renid sequences. This general approach
sis did not differ in all groups. EC-NOS gene expression and NO synthesis permits, in principal, the targeting of genes for which little sequence or
were comparable in HUVEC and placentas from NP and PE. mapping information is known. DNA sequences of 4.2 and 4.3kb were
amplified for the 5' and 3' arms respectively, using isogenic 129 template
DNA and proof-reading thermostable DNA polymerases to minimise
mutations. These homology arms were used to build a Rcnld targeting
construct in which selection was mediated by a PGK-ne&cassette. When
electroporated into embryonic stem cells and selection applied, a targeting
efficiency of 1.3% was observed. Chimaeric mice have been generated and
successfully bred to enable germline transmission of the disrupted gene.
Then Renid gene has been successfully targeted in embryonic stem cells
using a targeting construct built with homology arms generated by PCR.
Analysis of Renld null homozygotes will permit the role of the Ren2
protein in blood pressure regulation and development to be determined.
Invited Lecture S—Physiology and Pathophysiology of Aquaporins.
C.H. van Os, P.M. T. Deen, A.F. van Lieburg, N. YAM. Knoers. Depts. of
Normal Pregnancy 0.27 0.07 0.86 0.20* 0.90 0.06 0.56 0.11
Pre-eclampsia 0.28 0.07 0.71 0.22* 0.99 0.12 0.66 0.15
* P < 0.01 vs. basal
Systemic NO synthesis is increased early in NP, possibly contributing to
gestational vasodilation. PE is not associated with altered systemic and
fetal-placental NO synthesis. Potential beneficial effect of NO-donors to
overcome vasoconstriction in PE cannot be excluded, however.
Cell Physiology, Pediatrics and Antropogenetics, University of Nijmegen, The
Netherlands. The recent cloning of a number of aquaporins has greatly
increased our knowledge of water transport. Six mammalian aquaporins,
AQPs, have now been identified, of which four are expressed in the
kidney. The major intrinsic protein of lens, renamed AQP-0, has only
Minilecture 3—Mechanosensitive and Ca dependent ion channels in
intact endothelium from renal arteries. J. Hoyer, R. Köhler, A. Distler.
Dept. of Nephrology, University Hospital B. Franklin, Free University, Berlin,
Germany. Introduction: In response to hemodynamic stimuli like shear
stress the vascular endothelium regulates the vascular tone. Stretch-
activated channels (SAC) have been proposed to act as microsensors for
hemodynamic forces. Also, large conductance Ca-dependent K chan-
nels (BKa) have been implicated in flow-dependent vasodilation. How-
ever, these channels have only been studied in isolated or cultured
endothelial cells. We performed a patch clamp study to identify and
characterize such channels in intact endothelium from renal arteries.
Methods and Results: Small segments were dissected from bovine renal
arteries and placed under an inverted microscope so that the endothelium
at the luminal side could be directly approached with the patch pipette. 1
In cell-attached patches a non-selective cation channel activated by
membrane induced by negative pipette suction. This SAC was had a mean
conductance of 26.3 4.1 p5 for monovalent cations and a permeability
recently joined the aquaporin family. Mice with mutations in the AQP-0
gene suffer from congenital cataract. AQP-1, abundantly present in
proximal nephron and descending limbs of Henle, seems involved in
reabsorption of 90% of GFR. Surprisingly, individuals homozygous for an
AQP-l mutation appeared to be healthy. AQP-2 is the vasopressin
responsive water channel in the collecting duct. In some patients with
congenital nephrogenie diabetes insipidus, NDI, defects in the AQP-2
gene have been found. Further studies into the inability of those missense
AQP-2 proteins revealed that all mutants are impaired in their routing to
the plasma membrane. In NDI patients with mutated AQP-2 genes,
AQP-2 could not be detected in urine. A decrease in AQP-2 gene
expression has been observed in acquired NDI. AQP-3 and -4 are a.o.
localized at the basolateral membrane of collecting duct principle cells. In
terms of clinical significance, however, the abundance and putative
functions of AQP-4 in brain are especially intriguing. Natural mutants of
AQP-3 and -4 have not yet been reported. AQP-5 seems to play a role in
the secretion of saliva, tears and pulmonary fluid and natural mutants are
not known.
ratio to Na:K:Ca of 1:0.9:0.2. SAC activity increased with increasing
negative pipette pressure. SAC was blocked by Gd3, a typical blocker of
mechanosensitive channels. 2. In excised, inside-out patches we identified
a BKa which had a mean conductance of 182.1 9.3 p5 in symmetrical
K solutions and showed a high selectivity for K over Na of 16:1. The
channel was blocked by Ba (1 mM) and charybdotoxin (0.05 jtM). BKc
activity strongly depended on cytosolic Ca''-concentration (half maximal
activation at 5.4 jtM Ca ). The was activated by cGMP (1 jLM) and
by nitric oxide (10 —l0 jiM) in a concentration dependent fashion. 3.
In some experiments, the activation of SAC by membrane stretch was
followed by opening of BK in the same cell-attached patch. This may be
explained by a Ca influx through the SAC sufficient to increase
intracellular Ca-concentration for activation of BK. We also were
able to identify both channels in intact endothelium from human renal
arteries. Conclusion: Activation of SAC by hemodynamie forces might
increase Ca' '-concentration and hyperporalize the endothelium by con-
comitant BK,, activation. Both signals, Ca -influx and hyperporalize are
known to stimulate endothelial NO production and induce a vasodilation.
Invited Lecture 6—Molecular mechanisms involved in programmed
cell death. E. Gulbins*, B. Brenner K Schlottmann°, U Koppenhoefer*,
0. Linderkamp, KM. Coggeshall°, F. Lang. *Dept. of Physiology, Univer-
sOy of Tuebingen, 72076 Tuebingen, Germany, Dept. of Pediatrics, Univer-
sOy of Heidelberg, 69120 Heidelberg, Germany, °Dept. of Microbiology, Ohio
State University, Columbus, Ohio, USA. Apoptosis has been shown to play
critical roles in immune homeostasis, tumor growth, viral infections or
ischemic tissue damage. However, the molecular events involved in
apoptosis are almost unknown. Here, we describe a signaling cascade from
the Fas-receptor via the tyrosinkinase p56lck and acidic sphingomyeli-
nases to a synthesis of ceramide. Ccramide triggers a stimulation of the
small G-proteine Ras upon Fas receptor triggering. Ras regulates an
activation of P1-3-K, MAP-K and the Rae-proteins after Fas stimulation.
Genetic or pharmacological inhibition of pS6lck, acidic sphingomyeli-
nases, Ras, P1-3-K or Rae proteins prevents activation of downstream
targets and blocks Fas induced cell death. These data suggest a Fas
induced signaling cascade via the Ras protein, which is closely linked to
proliferation signals. (supported by DFG and AICR)
Minilecture 4—Disruption of the Reni" gene using PCR to generate
homology for the construction of a targeting vector. A.F. Clar/ç, S.D. Stimulation of CFfR inhibits epithelial Na conductance. K. Kunzel-
Morley, D. Fettes, M.G.F. Sharp, J.J. Mullins. Centre for Genome Research, mann, M Mall, D. Ecke, A. Hipper, M. Bleich and R. Greger, Physiologisches
Edinburgh, U.K Present data indicates that most mammals possess a single Institut der Alber/-Ludwigs-Universitat, Hennann-Herder-Str. 7, D-79104
renin structural gene, whose product is responsible for regulating blood Freiburg. Airway- renal- and intestinal epithelia possess amiloride sensitive
pressure via the renin-angiotensin system (RAS). In most strains of mice, Na channels driving NaCI reabsorption. After cAMP dependent stimu-
however, there exists an additional structural gene, Ren2, encoding a lation some of these cpithelia secrete Cl - viaCl conductive pathways. At
highly homologous hut physically distinct enzyme Ren2. To facilitate this stage it is not clear how both conductances are reciprocally regulated.
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The present study examines the regulation of these coexisting conduc-
tances and the dependence on cystic fibrosis (CF) transmembrane con-
ductance regulator (CFTR). Epithelial Na channel a, 3, and y subunit
cRNA together with wildtype (wt) CFTR cRNA were coinjected and
coexpressed in Xcnopus ooeytes. Crypts of rat distal colon were freshly
isolated after glucocorticoid-stimulation of Na' reabsorption. Both oocyte
and crypt cells showed amiloride sensitive Na currents. A cAMP
dependent CL conductance could he stimulated by phosphodiesterase
inhibition (IBMX1 mmol/l) or by forskolin (5 .tmol/l). Stimulation of CL
conductance resulted in the inhibition of Na conductance. In CFTR
defective SF508 CFTR coexpressing oocytes IBMX had no effect on Na
conductance. The present data suggest that wt-CFTR is a cAMP depen-
dent downregulator of epithelial Na conductance. This may explain how
cells switch from secretion to reabsorption. It also explains why CF
epithelia show a higher Na conductance. Supported by DFG Ku 756/2—2,
Gr 480/11 and ZKFI.
Redistribution of H-ATPase in cortical distal nephron segments of the
K-depleted rat. MA. Bailey, R.M. Fletcher, D.F. Woodrow, R.J. Unwin &
S.J. Walter. Charing Cross & Westminster Medical School and University
College London Medical School, London, UK. The mechanisms underlying
the increase in tubular bicarbonate reabsorption observed during potas-
sium depletion are uncertain, but may include enhanced proton secretion
via H-ATPase in the distal nephron. The experiments reported below were
designed to determine whether K depletion is associated with a change in
the intracellular distribution of H-ATPase in cortical distal nephron
segments, analogous to that observed in acid-loaded rats (Bastani et al,
J. Clin. Invest. 88, 126—136, 1991). Sprague-Dawley rats were maintained
on either a low (0.75 mmol/kg dry weight) or normal potassium diet for 17
days. The kidneys were then excised and small pieces of renal tissue were
fixed overnight in buffered formaldehyde sublimate and processed to wax.
Sections (4 rm) were dc-waxed, than incubated for 2 hours with a 1:25
dilution of a monoclonal antibody against the 31-kD subunit of the bovine
kidney H-ATPase, and then for a further 2 hours with a secondary
antibody (horseradish peroxidase-conjugated, rabbit anti-mouse; 1:150).
Sections were counterstained with haematoxylin. Cells in randomly chosen
distal nephron segments were counted and H-ATPase binding categorized
according to the intracellular distribution of the staining. The total
numbers of stained cells counted were 1078 (control) and 1183 (K-
depleted). We observed a highly significant (p < 0.001) redistribution of
H-ATPase staining in K depleted rats, with an increase in the percentage
of cells displaying H-ATPase reactivity primarily in the apical compart-
ment. These results suggest that redistribution of H-ATPase is implicated
in enhanced bicarbonate reabsorption in the distal nephron during K
depletion. The primary antibody was a generous gift from Dr. S. Gluck.
Cell swelling activates ATP-dependent voltage-gated C1 channels in
M-1 mouse cortical collecting duct (CCD) cells. K. Meyer, A. Ackermann,
E. Frhmter and C. Korbmacher. Z. Physiol., J. W Goethe-Univ., Frankfurt
am Main, Germany. Ion channels may be involved in volume regulatory
mechanisms needed for the maintenance of cell volume and epithclial
transport in CCD cells. As previously reported osmotic cell shrinkage
activates nonselective cation (NSC) channels in M-1 CCD cells (Proc.
NatI. Acad. Sci. USA 92:8478—8482, 1995). In the present study we
investigated swelling induced CL currents in single M-l cells using
conventional patch clamp technique. Hypotonie cell swelling induced a
thirty-fold increase of the whole-cell conductance. The stimulated currents
were outwardly-rectifying and reversal potential measurements revealed a
selectivity sequence SCN > I > Br > CL >> gluconate. They
displayed a characteristic voltage-dependence with fast inactivation upon
depolarizing and slow activation upon hyperpolarizing voltage steps. They
were inhibited by tamoxifen, NPPB, DIDS, fiufenamic acid, niflumic acid
and gliben-clamide in descending order of potency, while extracellular
cAMP had no significant effect. Current activation was Ca2-indepeodent
hut depended on the presence of a high-energy y-phosphate group from
intracellular ATP or ATPyS. Analysis of whole-cell current records during
the early onset of hypotonic stimulation and during the final recovery
phase revealed discontinuous step like changes of the whole-cell current
level. A tentative single-channel I-V curve was constructed using the
smallest resolvable current transitions detected at various holding poten-
tials and revealed a slope conductance of 55 pS, 15 p5, and SpS at +120
mV, 0 mV, and —120 mV, respectively. The voltage-dependence of the
stimulated CL currents prompted us to cheek in M-I cells for the
presence of transcripts related to members of the CIC gene family of
voltage-gated CL channels. Interestingly, PCR-experiments revealed the
presence of transcripts corresponding to three known members of the C1C
gene family. However, it is not yet clear whether and how these transcripts
are related to the swelling induced CL currents observed in M-l cells. In
conclusion we have functionally characterized a swelling-induced CL
conductance in M-1 CCD cells and have identified the underlying single
channels in whole-cell current recordings.
ACE inhibition modifies structural and functional changes following
chronic torasemide infusion. Beck F.X, A. Ohno, E. Muller, T. Seppi and
W Pfaller. Depts. of Physiology, Universities of Munich and Innshmck. The
role of the angiotensin-aldosterone-system (AAS) in the adaptation of the
distal convolution and collecting duct (CD) to chronically increased Na
delivery was studied using electron microprobe analysis to assess cell
rubidium (Rb) uptake (an index of in vivo Na/k(Rb)-ATPase activity) and
morphometry to determine the absolute volumes and lengths of cortical
tubule segments. Experiments were performed on rats receiving the loop
diuretic torasemide (T) for 12 days, either alone or in combination with
the angiotensin-converting-enzyme (ACE) inhibitor enalapril. Chronically
increased Na delivery significantly increased epithelial volume in the distal
tubule and cortical CD, primarily by an increase in epithelial height
(hypertrophy). In contrast, inhibition of ACE during chronic T still
increased epithelial volume of distal tubule and cortical CD, but mainly by
lengthening the tubule (presumably hyperplasia). The proximal tubule
adapted exclusively by lengthening; this was not affected by inhibition of
ACE. Following chronically increased Na delivery, intracellular Rb con-
centrations measured after a 30-s Rb infusion were not different from the
corresponding control values in distal convoluted tubule and connecting
tubule cells. Since, however, the distribution space for Rb (cell volume)
was significantly increased in chronic T animals, Rb uptake, and hence
Na/K-ATPase activity, must have increased in proportion to cell volume.
Following chronic T, Rb concentrations were significantly higher (by 8
mmollkg wet wt) in principal cells, suggesting that in principal cells the
increase in Na/K-ATPase exceeded that of cell volume. ACE inhibition in
combination with T, however, reversed the increase in principal cell Rb
uptake seen after chronic T. These results indicate that interference with
the AAS does not prevent adaptation of the distal tubule and cortical CD
to chronically increased Na delivery but, rather, alters the mode of
adaptation.
Ontogeny of K transport in rat distal colon. G. Celsi, R. I. Aizman, L.
Grahnquist, Z. M. Wang, Y Finkel, and A. Aperia. Pediatric Unit, Karolinska
Inst., Stockholm, Sweden. Potassium depletion is particularly dangerous
for the rapidly growing infants since they need to retain K to avoid growth
retardation. The mammalian colon plays an important role in maintaining
potassium homeostasis. Colonie K transport is hi-directional and to a large
extent is driven by K-dependent ATPases localized both in apical and
basolateral membranes. Since the K requirements are different in infants
(I) and in adults (A), the mechanisms regulating K homeostasis should
also be different. In this study we describe the ontogeny of K-dependent
ATPase in the rat distal colon and their relative contribution to net K
uptake. The net colonie K uptake, as determined by in vivo perfusion
studies and by total Rh uptake, was significantly higher in I than in A rats.
The eolonic K-A1Pase have been characterized with regard to their
sensitivity to vanadate, ouabain, and SCH-28080 and with regard to their
dependence on-Na. Both ATP hydrolysis and Rb uptake were measured.
In I and A colon 80% of total Rh uptake was dependent on vanadate-
sensitive ATPases. The activity of basolateral Na,K-ATPase was lower in
I than in A rats. In contrast, the activity of K-A1Pase located in apical
membrane (a ouabain-insensititive SCH-28080-sensitive enzyme and a
ouahain-sensitivc Na-independent enzyme) was significantly higher iii I
than in A rats. The ratio between apical located K-ATPase and basolateral
Na,K-AIPasc activities was 3-fold higher in I than in A colon. Tn
conclusion, the results indicate that there is a decrease in the ratio
between activities of the absorptive K-dependent ATPase and the secre-
tive Na,K-ATPase in the distal colon during development. The nature of
the apical ouabain-sensitive Na-independent K transport still remains to
be identified.
Severe autosomal dominant hypertension and brachydactyly in a
unique turkish kindred maps to human chromosome 12P. Sylvia Bdhring,
Thomas Wienker, Herbert Schuster, Nihat Bilginturan, Hakan Toka, Okan
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Toka, Eva Jeschka, Dennis Gilbert, Hermann Hailer, and Friedrich C. Luft.
Franz Voihard Clinic and Max DelbrOck Center, Humboldt University,
Berlin, Germany and Dept. Pediatrics, Hacettepe University, Ankara, Turkey.
We studied 60 family members from Turkey with autosomal dominant
hypertension and brachydactyly; the two traits cosegregate 100%. Affected
persons generally died aged <50 yrs of stroke. By age 40 yrs, mean blood
pressure in the affected was 142 mm Hg, and 95 mm Hg in the nonaffected
(P < 0.001). Affected persons were shorter, but had a body mass index(27) no different from the nonaffected. They were not mentally retarded.
We studied 5 affected persons in detail. Thyroid, parathyroid, adrenal, and
renal function were normal. Renin, aldosterone, and norepinephrine
increased with upright posture, decreased with 2 L saline over 4 hr, and
increased with a low salt diet and furoscmide 40 mg thrice daily.
Ambulatory 24 hr blood pressure values during volume expansion and
contraction failed to show salt sensitivity. Roentgenograms showed short
4th and 5th metacarpal and the phalanges were also variably shortened.
There were no subcutaneous or intracerebral caleifications. Echocardiog-
raphy displayed increased septum and posterior wall thickness (>normal
limits) in the affected, compared to the nonaffected person. Further, the
radial artery thickness was increased with decreased compliance. Cultured
fibroblasts from affected persons grew faster (p < 0.05) than those from
controls. The gene underlying the phenotypie traits hypertension and
brachydactyly was mapped to chromosome l2p. The marker DI2S31O
showed no recombinations and yielded a multipoint linkage analysis
maximum lod score of 9.2. We believe we may identify a new gene of great
relevance to the study of hypertension.
Aberrant proteoglycan composition of the glomerular basement mem-
brane in a patient with Denys-Drash syndrome. L.P. van den Heuvel, P.J.
Westenend, J. van den Born, N. Knoers, KJ.M. Assmann and L.A.H.
Monnens, University of Nijmegen, Nijmegen, The Netherlands. A diagnosis
of Denys-Drash syndrome (DDS) was made in our patient based on a
congenital nephrotie syndrome, scrotal hypospadia and a mutated WT1
gene. The pathogenesis of nephrotic syndrome in DDS relative to the
changes in the glomerular basement membrane (GBM) proteoglycan was
investigated. Glomeruli, tubules and basement membranes were prepared
according to established procedures. The glycosaminoglycan (GAG)
content and composition of renal basement membranes was determined as
previously described. We analyzed the GAG content and composition of
the GBM and tubular basement membrane (TBM) from the DDS patient
and age-matched control infants. The GAG content in the GBM as well as
TBM was comparable in both groups. Only the GAG composition of the
GBM of the patient was clearly different and more than 50% (normally
10—20%) of the total GAG content consisted of chondroitin sulfate (CS).
The urinary GAG content (expressed mg GAG/mmol creatinine) was
elevated in the DDS patient due to an increased heparan sulfate (HS-
(GAG)) excretion. Indirect immunofluorescenee studies on kidney tissue
from normal human infants, using a monoelonal antibody directed against
the HS chain of heparan sulfate proteoglycan (HSPG; MoAb 403)
displayed a strong GBM and a weak TBM staining. Kidney tissue from the
DDS patient displayed a reduced staining of the GBM with MoAb 403. A
MoAb against the CS chain of chondroitin sulfate proteoglycan showed an
increased staining of the GBM from the DDS patient compared to the
GBM of normal human infants. No differences in the distribution or
quality of staining with other antibodies against the core protein of GBM
HSPG, collagen type IV and laminin were observed. These data indicate
that in our patient the proteoglycan composition of the GBM is altered
and this could play a role in the pathogenesis of proteinuria. This
alteration may be due to a disturbed proteoglycan synthesis by the
epithelial cells because of the mutation in the WT1 gene.
X-linked alport syndrome: an SSCP-based mutation survey over the
ALL 51 exons of COL4A5 gene. Alessandra Renieri', Mire/la Bruttini',
Lucia Ga/li?, Paola Zaneli'2, Tauro Neri2, Sandro Rossetti3, Alberto Turca3,
Giovanni Banfi4, Daniela Bizzarri5, Andrea Bruno1, Milvia Cecconi7, Don-
ana Chianinotti8, Maura Conti9, Rosanna Coppo'°, Antonio Correra",
Cesare Danesino Federica Fasciolo'3, Marisa Giani'4, Rosanna Gus-
mano, Eliana Gottj' Giuliana Lama'7, Enrico lmhasciati'8, Giancanlo
Lavoratti'9, Antonio Lupo20, Carlo Manno21, Carlo Massara22, Laura
Masse/la23, Li Volti24, Liliana Lisi2s, Mietta Meroni2°, Maurizio Mileti27,
Nunzia Miglietti28, Renzo Mignani2'3, Rosa Penza30, Adalberto Sessa2
Francesco Scolari3, Carmine Pecoraro32, M. Vaientina Peilanda33, L.
Peratoner34, Angelo Pietrucci3, A. Rosa Pinciaroli30, Ragaiolo37, Peter
Riegler°1, Gianfranco Rizzoni2?, G. Armando Rossin39, Maria Cossu40,
Ottavio Sernia4', Andrea Ballabio', Mario Dc Marchi42. Centers of Medical
Genetics: Dip Biologia Molecolare Siena?, Nefrologia e C/mica Medica
Pamia2, 1st Biologia e Genetica Verona1, Genetica Medico Pavia'2, Italy.
Centers of Nephrology: Milano1, Arezzo5, Acquaviva Del/c Fonti6, Novara8,
Cagliari°, Torino'°, Napoli", Bergamol??, Lodi'8, Verona20, 1st. S. Rita
Ban21, Tonino22, Macerata25, Vimercate26, Crema27, Rimini21, Brescia31,
Bassano del Grappa31, Savona35, Catanzaro36, Ascoli Piceno31, Bolzano3t1,
Civitavecchia39, Sassani40, Italy. Centres of Pediatric Nephrology: Ancona
Brescia'3, Milano'4, Genova 15 Ped. II Napoli'?, Firenze'°, Roma21, Ca-
tania24, Brescia28, Ban10, Ped. I Napoli32, Trieste34, Savigliano4' Italy. Dip
Scienze Cliniche e Biologiche Torino, Italy42. The COL4A5 gene encodes
the a(IV) collagen chain and is defective in X-linked Alport syndrome
(AS). Here, we report the first systematic analysis of the entire COL4A5
coding region (51 exons) in a series of 201 Italian AS patients, within the
Italian Multicenter Study on AS. We have previously reported nine major
rearrangements, as well as 18 small mutations identified in the same
patient series by SSCP analysis of several exons. After systematic analysis
of all 51 exons of COL4A5, we have now identified 30 different mutations:
10 glycine substitutions in the triple helical domain of the protein, 9
frameshift mutations, 4 in frame deletions, I start codon, I nonsense, and
5 splice-site mutations. These mutations were either private or found in
two unrelated families, thus excluding the presence of a common mutation
in the coding part of the gene. Overall, mutations were detected in only
45% of individuals with a certain or likely diagnosis of X-linked Alport
syndrome. This finding suggests that mutations in non-coding segments of
COL4A5 account for a high number of X-linked AS cases. An alternative
hypothesis is the presence of locus heterogeneity, even within the X-linked
form of the disease. A genotype/phenotype comparison enabled us to
better substantiate a significant correlation between the degree of pre-
dicted disruption of the a5 chain and the severity of phenotype in affected
male individuals. Our study has significant implications in the diagnosis
and follow up of AS patients.
Molecular cloning of the nephronophthisis critical region on chromo.
some 2q13. F. Hildebrandt, HG. Nothwang, B. Strahm, M. Voilmer, J.
Schwabe, M. Kflbler, D. Denich, J. Jtlatthias, M. Nicklin and M. Brandis.
University Children's Hospital, Freiburg, Germany, Dept. of Medicine and
Pharmacology, university of Sheffield, UK. Nephronophthisis (NPH 1), and
autosomal recessive cystic kidney disease, represents a human genetic
model disease for pathogenetic mechanisms of tubulointerstitial nephrop-
athy. A gene for NPH1 was mapped to 2q13 (Genomic 25:360, 1995;
Genomics 30:514, 1996). By haplotype analysis, detecting recombinations
between NPH1 and markers D2S340 and LA2C, we confined the NPH1
critical region to an interval of <4.76 Mb. A complete 6.4 Mb YAC contig
(an overlapping set of genomic fragments) including the NPH1 region was
constructed by sequence tagged site (STS) content mapping, thereby
cloning the entire NPH1 region. In addition, a complete contig of
P1-release artificial chromosome clones (PACs) is constructed by se-
quencing of all PAC ends, using a rapid cycle sequencing method. In this
way a density of 1 STS markers/20 kb will be achieved, allowing to identify
all genes mapping to the region. About 30% of this goal has been
achieved. By eDNA library screening we began to set up a partial
transcriptional map containing 11 expresses genes (ESTs), some of which
may be candidates genes for NPH1. The NPFII gene will he identified by
mutational analysis in eDNA from affected individuals. The contigs and
transcriptional map provide the basis for identification of the NPHI gene.
(The contribution of marker LA2C by Dr. M MeAlIer, Oxford, is
gratefully acknowledged. Supported by DFG Hi 381/3—1 and ZKF,
Freiburg University).
Donor and recipient ACE-genotype and renal allograft survival: a
prospective study. J. Beige, A. Weber, S. Engeli, G. Offrrmann, A. Distler,
A.M. Sharma. Department of General Internal Medicine and Nephrology,
Benjamin Franklin Clinic, Free University of Berlin, Hindenburgdamm 30,
D-12200 Berlin, Germany. Introduction: The renin-angiotensin system has
been implicated in decreased long-term survival of renal allografts.
Activity of the angiotensin-converting enzyme (ACE) is increased in
individuals harbouring a deletion (D)-variant of the ACE gene. Methods:
In a prospective study we examined the relationship between long-term
(30 months) graft survival and both acute and chronic graft rejection, and
donor and recipient ACE genotype in 269 patients undergoing kidney
transplantation. The prevalence of acute and chronic transplant rejection
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and graft survival was assessed by blinded review of case records con-
firmed by typical histological findings in transplant biopsies. The ACE-
genotype was determined using PCR. Results: In patients receiving a renal
allograft of less-than-excellent HLA match (more than one mismatch at
the A and/or B locus), the D allele in the recipient was associated with a
significantly reduced graft survival (life table analysis and two-tailed
logrank statistics, p < 0.05). This was attributable both to renal and
non-renal causes, as both the incidence of chronic and acute rejection and
cardiovascular deaths were more frequent in ID and DD recipients.
Conversely, organs from donors harbouring the D allele had a significantly
better outcome, especially when transplanted into recipients homozygous
for the insertion (I) allele (p < 0.05). These findings were independent of
sex, body-mass index, age of recipient and donor, presence of post-
transplant hypertension, or underlying renal disease. Discussion: This
study points to a role for genetic factors regulating the activity of the
renin-angiotensin system for the decreased long-term survival of renal
allografts.
Renal and systemic nitric oxide (NO) pathways in rats with renal mass
reduction (RMR). Nods M., AielIo S., Todeschini M., Zappella S., Benigni
A., Zoja C., Coma D. & Remuzzi G°. Mario Negri Inst. jbr Pharm. Res., Via
Gavazzeni 11, 24125 Bergamo, Italy & °Div. of Nephrol and Dialysis,
Ospedali Riuniti, Bergamo, Italy. We have previously shown that renal
synthesis of the potent vasodilator and antiplatelet agent NO decreased
with time in RMR rats and correlated with the degree of glomeruloscle-
rosis (JASN; 5:936, 1994). In the same model, as opposite to the kidney,
systemic NO rather increased (JASN; 4:785, 1993). Here we investigated
whether inducible NO synthase (iNOS) and endothelial NOS (ecNOS)
isoenzymes were differentially expressed in kidneys as well as in systemic
vessels of control (CTR) and RMR rats by immunoperoxidase, using
specific antibodies against iNOS and ecNOS, and by NADPH diaphorase
technique, which detects the catalytic NOS activity irrespective of partic-
ular isoforms. Three groups of RMR (n = 6) and three of CTR rats (n =
6) were studied at 7, 30, 90 days after surgery. Immunoperoxidase and
diaphorase were performed in p-formaldehyde-fixed samples from kidney
and thoracic aortae. In RMR kidneys a progressive decrease of NAPDH
diaphorase and immunoperoxidase iNOS staining was found in glomeruli
as well as in most tubuli, as compared to CTR kidney. EcNOS staining was
rather preserved in RMR kidney. As opposite to the kidney, increased
expression of both iNOS and ecNOS as well as NOS activity were found
in RMR aortae as compared to CTR, indicating that high systemic NO
derives from vessels. Of interest aortic ecNOS increased in the early phase
while iNOS rose later, when animals were already uremic. Reduced renal
NO synthesis in RMR rats might concur to glomerulosclerosis by inducing
capillary hypertension and enhancing cell proliferation. On the other
hand, excessive systemic vascular NO synthesis might explain cardiovas-
cular instability and altered platelet function associated with cronic renal
failure.
Obstructive jaundice, bile acids and renal injury in vivo and in vitro. B.
Kaler, T Carram *, A. Bomzon ', W Morgan and P. Bach, IDRCCMS,
University of East London, London and *Dept Pharmacology, Medical
Faculty, Technion, Haifa, Israel. Patients with obstructive jaundice are
susceptible to post surgical renal failure, hut the mechanism is not
understood. Renal function was compared in bile duct ligated female
Sprague-Dawley rats and sham operated controls (n 6) for 5 consecutive
days and on days 9, 12 and 15. There was an increase in N-acetyl--D-
glucosaminidase from day 3 to 15, and transient increases in alkaline
phosphatase, glutamate dehydrogenase, and lactate dchydrogenase, while
potassium and sodium decreased (2—3-fold) on days 2—4 and 4—9 respec-
tively in the ligated group. Total proteins and albumin, creatinine and
osmolality were not significantly different. These changes and morphology
suggest significant proximal tubule injury within 1—2 days of bile duct
ligation, followed by sustained cellular injury that may explain the
enhanced renal sensitivity. Cytotoxicity of bile salts was assessed into
freshly isolated rat glomerular and proximal tubular fragments by mea-
suring de novo protein synthesis. The hydrophobic bile acids lithocholatc
(10 jIM), chenodeoxycholate (75 tiM) and deoxycholate (80 jM) de-
creased protein synthesis to 50% for both glomcruli and tubules. Hydro-
philic bile acids (upto 500 jIM) had no effects. Kidney fragments are more
sensitive to hydrophobic bile salts than published data for either erythro-
cytes and hepatocytes. The mechanism of bile salt cytotoxicity in kidney
fragments differ from that used to explain liver and blood cell injury, but
may be a key factor in sensitizing renal cells. Supported by: UPC, British
Council, EU, Israel Ministry of Science.
The cellular and inflammatory response to pyelonephritis in infant
rats. E. Ostlund*, A-C. Eklof', B. M. Jahnke*, R. Escohar-
Billing* and A. Aperia '. *Dept. Woman & Child Health and
Pathology & Cytology, Karolinska Institute, Stockholm. Childhood pyelone-
phritis is a common cause of renal cortical scarring in infants and young
children. To understand the mechanisms behind the cortical lesions we
have studied the inflammatory and cellular response to an acute ascending
urinary tract infection in infant rats. Renal infection was induced in 20-day
old female rats by intravesical infusion of E. coli, type 06 K13 HI, a rat
nephropathogenic strain. The rats were examined 1—10 days after infection
and compared to an age-matched control group. After 4 days there were
histological signs of inflammatory changes with polynuclear leukocytes in
the medulla, but not in the cortex, yet cortical scars were observed in the
polar areas 10 days after infection. 99mT-DMSA scintigraphy, which
reflects the function of proximal tubule cells, showed decreased uptake in
the polar areas of cortex already after 24 h. The uptake was still reduced
after 4 and 10 days. The mitotic response assessed by 3H-thymidine
incorporation and expressed as the percentage of labeled cells (LI) was
measured in the predominant renal cortical cell type, the proximal tubular
(PT). The infection caused a highly significant decrease in DNA synthesis
in PT cells already after I day (5.0 1.3% vs. 2.3 0.7%, p < 0.001, n =
4—5). Four days after infection the LI was still significantly decreased
(3.5% 0.4% vs. 1.0 0.4%, p < 0.001, n = 4—6). After 10 days the LI
was the same as in non-infected rats (2.1 0.3% vs. 2.1 0.5%, n = 3).
In infected kidneys, immunohistochemistry for endogenous proliferating
cellular nuclear antigen (PCNA) showed a marked decrease in immuno-
reactivity in PT cells. Apoptosis or programmed cell death can be
identified in histological sections by highly characteristic morphological
changes in cell structure and by end-labeling of cleaved DNA (tunel-
staining). Four days after infection a transient increase of tunel-stained
apoptotic cells was observed in cortical cells, particularly in the polar
areas. No apoptotic cells were present in the cortex 10 days after infection.
Conclusion: The pyelonephritic process has a secondary effect on renal
cortical cells that involves both growth retardation and apoptosis. These
effects may explain the high susceptibility to renal cortical scarring in
infant pyelonephritis.
Il.13, a major stimulus of hyaluronan (HA) synthesis in vitro by human
peritoneal mesothelial cells (HPMC) relevance to patients on CAPD.
Young S., Davies M., Institute of Nephrology, UWCM, Royal Infirma.'y,
Cardijf Wales, UK. We have previously reported on HA levels in dialysate
from patients with peritonitis and shown that the likely source of HA is the
HPMC (Kidney Int 1994; 46: 527). To investigate this finding further
growth arrested HPMC were co-cultured with dialysate fluids from
patients receiving CAPD and HA synthesis determined by the incorpora-
tion of 3H-glucosamide into papain-resistant hyaluronidase degradable
radiolabelled material. The rate of synthesis (dpm 3H/ml/24 h) was
significantly higher for fluid obtained from patients with recent episodes of
peritonitis (31 2.79; n = 6) compared to fluid from patients free of
infection (9.8 2.79; n = 6) (p < 0.003). The effect of infected, but not
non-infected fluid on HA synthesis was completely negated by IL-lp
receptor antagonist. HPMC were also co-cultured for 24 h with different
cytokines and growth factors. Tn all cases there was no affect on cell
numbers but HA synthesis was enhanced (% change from control: mean
SD n = 3).
0.01
ng/ml
TGFI3 169±4
PDGF 111±5
TNF 109±4
IL-6 129 3
IL-l/3 208±7
170±5 176±2 177±4 198±2
145±3 165±3 166±2 170±4
ND ND ND 178±3
150±4 179±6 225±4 290±3
310±4 450±8 600±3 806±10
All values were significant, P < 0.05
The effect of TGF-131, PDGF-bb, TNF and IL-6 were relatively modest
but significant. In contrast, iL-ill dramatically elevated HA synthesis. The
0.05 0.10 1.0
ng/ml ng/ml ng/ml
10.0
nglml
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above results were confirmed using an ELISA competetive-bing assay (ie
for IL-113; stimulated cells, 9.1 jtg HA/24/10' cells vs control 0.83 rg
HA124/106 cells). The effect of 11-113 appears specific for HA since this
cytokine did not have a similar stimulatory effect on the incorporation of
35S-into sulphated glycosaminoglycans. Induction of this type of change in
HA levels may represent a mechanism whereby cytokines, particularly
IL-1j3, can affect the properties of mesothelium in uracmic patients during
inflammation and wound healing.
Renal expression of endothelin-1 (ET-1) in passive heymann nephritis
(PHN). C. Zoja, X-H. Liu, M. Abbate, D. Coma, R. Donadelli, S. Oldroyd,
EL. Sch(ffrin*, G. Remuzzi° & A. Benigni. Mario Negri Inst. for Pharm. Res.,
Via Gavazzeni 11, 24125 Bergamo, Italy, °Div. of Nephrol and Dialysis, Osp.
Riuniti, Bergamo, Italy, *Clin. Res. Inst of Montreal, Montreal, Canada. In
proteinuric renal disease renal synthesis of ET-1 is enhanced in experi-
mental animals and humans as reflected by increased renal gene expres-
sion and/or urinary excretion of the peptide. In the recent years we have
interpreted such a finding as secondary to an up-regulation of ET-1 gene
in proximal tubular cells exposed in vivo to an excessive amount of
reabsorbed proteins. Here we used a model of chronic proteinuria, PHN,
to define the localization of the excessive ET-1 synthesis in the kidney in
response to protein trafficking and to clarify whether ET-1 expression and
synthesis might be modulated by drugs that restore the selectivity of the
glomerular barrier thus limiting protein trafficking. PHN was induced in
10 male Sprague-Dawley rats with 0.5 ml/100 g of rabbit anti-FX1A Ab.
Five rats were untreated, five rats were given daily the ACE inhibitor
lisinopril (40 mg/I) plus the Ang 11 receptor antagonist L-15 8,809 (50 mg/I)
from day 7—when rats were proteinuric—to month 12. Five normal rats
were used as controls. Distribution of ET-1 mRNA by in situ hybridization
showed in the kidney of control rats a weak signal in glomeruli, proximal
and distal tubules.The intensity of the labeling increased strongly in
kidneys of PHN rats, mainly in proximal tubules and in the interstitium
around inflammatory cells. The pattern of renal ET-1 like immunoreac-
tivity was remarkably consistent with ET-l mRNA expression. In PHN
rats on combined therapy—that totally prevented proteinuria and pre-
served renal structural integrity—ET-l mRNA and protein staining were
comparable to controls.These data suggest a link in vivo between excessive
protein tubular reabsorption and enhanced renal ET-1 in chronic ne-
phropathy and provide a novel explanation for the reno-protective effect
of drugs that block the biological activity of Ang II.
Expression of the transcriptional regulator EGR-1 in experimental
nephritis: requirement for mesangial cell proliferation. Harald D. Rup-
precht', Gerhard Hofer', Emile de Heer3, Gerhard Faller2, Harold 0.
Schocklmann'. Medizinische Klinik IV' and Pathologisches Institut2 der
Universität Erlangen-Nurnberg, Germany and Department of Pathology,
University of Leiden, The Netherlands '. The Early Growth Response
Gene-I (Egr-l), a zinc-finger transcriptional regulator and immediate
early gene, is induced by various mitogenic stimuli in cultured glomerular
mesangial cells (MC5). To examine whether Egr-1 induction occurs in
mesangioproliferative glomerulonephritis (ON), RNA was harvested from
isolated glomeruli of control rats and nephritic rats after induction of
anti-Thyl.1 nephritis. Northern blot analysis revealed a maximum 14.9-
fold increase in Egr-1 mRNA at day 6 of ON. By immunocytochemistry a
concomitant increase in Egr-I protein was shown that was mainly due to
expression in glomerular MCs. To test whether Egr-1 directly regulates
MC proliferation, cultured MCs were stimulated with PDGF after prein-
cubation with different Egr-1 antisense oligonucleotides (ASO5). Depend-
ing on the ASO used, PDGF-induccd Egr-1 mRNA induction was
inhibited by up to 51% and protein induction by up to 91%. At the same
time Egr-i ASOs blocked PDGF-elicited MC proliferation in a dose-
dependent manner. The most effective ASO inhibited PDGF-induced
increase in 3H-thymidinc uptake by 76.3 30% and almost completely
blocked increase in cell number. Sense, scrambled or mismatched control
oligonucleotides were without significant effects. We conclude that Egr-1
induction is a necessary step in PDGF-induced mitogenic signaling in
MCs. Since Egr-1 is upregulated in mesangioproliferative ON, inhibition
of Egr-1 in vivo might serve as a tool to oppose glomerular MC
proliferation.
Mapping and functional characterization of dnase I hypersensitive
sites in the mouse MCP-1 locus. Klaus Wagner, Bruno Luckow and Detlef
SchlöndorJf, Medizinische Poliklinik der Ludwig-Maximilians-Universiiat
Mdnchen. Interactions between mesangial cells (MC) and macrophages
play a major role in glomerular disease. Generation of monocyte chemoat-
tractant protein 1 (MCP-1) by MC is important for the monocyte
infiltration of the glomerulus. The investigation of the control of MCP-1
expression by cytokines and immune complexes is therefore of great
interest. Therefore we isolated the MCP-1 gene together with 5'- and
3'-flanking sequences (from + 18 kb to —15 kb relative to the transcription
start Site) from a mouse gcnomic DNA library and established a detailed
restriction map of the MCP-I locus. In order to identify regulatory DNA
sequences that influence MCP-1 gene expression, DNase I hypersensitive
sites (HS) were mapped in the chromatin of MC under control or MCP-1
inducing conditions. At least 22 HS were detected located between —2.4
and + 12 kb and between —11 and —23 kb relative to the transcription
start site. Several of the HS were enhanced and one HS at — 18 kb was
induced by treatment of MC with either TNF-a or IgG aggregates,
stimulators of MCP-1 expression in MC. HS at —2.4 and —0.2 kb indicate
the locations of already known regulatory DNA sequences. For functional
studies a basic luciferasc reporter gene construct containing 2.8 kb of
5'-flanking DNA sequences of the MCP-1 gene was constructed. MC
transiently transfected with this construct showed a 9 to 15-fold increase in
luciferase expression upon stimulation with TNF-a compared to control
conditions. Further transfection experiments with reporter gene con-
structs modified by insertions or deletions of DNA sequences correspond-
ing to detected HS will be done. This will help to identify DNA sequences
relevant for MCP- I stimulation and repression and allow future manipu-
lation of MCP-1 gene expression.
Basic fibroblast growth factor (bFGF) is a profibrogenic cytokine in
renal fibrogenesis. F. Strutz, M. Zeisberg, V. Becker and GA. Muller.
Department of Nephrology and Rheumatology, Georg-August University
Medical Center, Gottingen, Germany. Renal tubulointerstitial fibrosis in-
variably accompanies progression of chronic renal failure to end-stage
renal disease. Whereas the role of certain cytokines such as TGF-13 and
PDGF as profibrogenic cytokines is established, the role of others such as
bFGF remains to be established. Our study investigated the expression of
bFGF and its receptor (FGFR-1) in vivo and in vitro as well as the effects
of the cytokine on cell proliferation and collagen synthesis. Immunohis-
tochemical analyses of normal human kidneys and biopsies from patients
with interstitial fibrosis revealed that bFGF expression was detectable in
tubular epithelial cells and interstitial cells in all specimens. Conversely
FGFR-1 could not be detected in histologic samples. Examination of
primary and transformed human renal fibroblasts, however, demonstrated
FGFR-1 expression in these cells by immunocytochemistry and western
blot analyses. Moreover, stimulation of human renal fibroblast cell lines
from patients with (Tk188) and without renal fibrosis (Tk173) (MUller Ct
al., Exp. Nephrol. 3, 1995) showed a robust proliferative response induced
by bFGF in both cell lines after 3 and 4 days as determined by
nonradioactive bromodeoxyuridine proliferation assay. The proliferative
effect was comparable to similar concentrations of PDGF. In addition,
similar to what has been observed in skin fibroblasts, bFGF reduced the
expression of type I collagen as determined by chemiluminescence ELISA
assay. In conclusion, our studies provide evidence for a role of bFGF as a
profibrogenic cytokine in early stages of renal fibrogenesis. The effects are
similar on normal and fibrosis-derived fibroblasts.
Stimulus-dependent cytokine control of mesangial cell survival. A.
Mooney, J. Savill. Dept. of Medicine, University Hospital, Nottingham, U.K
Glomerular mesangial hypcrcellularity frequently progresses to glomeru-
loselerosis hut can resolve spontaneously. We have shown that apoptosis
mediates spontaneous resolution of experimental mesangial proliferative
nephritis in rats (J Clin Invest 94:2105). We have now studied the
extracellular and intracellular control of mesangial cell (MC) apoptosis in
vitro. Using rat and primary MC cultures apoptosis was quantified by
fluorescent microscopical counts of acridine orange stained cells following
apoptotic stimuli. We found that IGFI, IGFII and basic FGF all reduced
serum starvation induced apoptosis by 27.3 8.5%, 41.7 7.6% and
40.0 5.6% respectively, whereas TGF-13, PDGF and EGF had no effect.
Apoptosis induced by DNA damage secondary to etoposide (50 jzM) was
reduced by IGFI and IGFII but not basic FGF, and apoptosis induced by
Fas ligation was not inhibited by any of these cytokines. The survival
signalling of basic FGF (hut not that of IGFI and lOFT!) could he
abrogated by protein synthesis inhibition by cycloheximide (50 o,M),
though no change in the expression of BCL-2, BAX or BCL-X apoptosis
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regulatory proteins could he demonstrated by flow cytometry following
incubation with any of these cytokines. In summary, we have identified
candidate survival-promoting cytokines which can protect mesangial cells
from some but not all apoptotic stimuli, which in vivo may inhibit
rcsolution of mesangial hypcrcellularity.
Generation of reversible switches for transgene activity in the glomer-
ulus. M. Kitamura, T. Yokoo, T Sum, E. C. Bergijk, L. G. Fine. Department
of Medicine, University College London Medical School, London, UK. Tight
control of exogenous gene expression depending on the activity of disease
is a crucial hurdle for gene transfer-based therapies.. Using genetically-
engineered mesangial cells, the present study aimed to create reversible
on/off systems for in vivo control of exogenous gene activity within the
glomerulus. I. Manual switch: By combining the mesangial cell vector
system (JCI 94:497) with a tetracycline (Tc)-responsive promoter, we
aimed to create a "manual" switch for glomerular transgene activity.
Cultured rat mesangial cells were co-transfected with a regulator plasmid
coding for Te-controlled transactivator and a response plasmid which
introduces a 13-galactosidase (13-gal) gene. In vitro, stable double-transfec-
tant MtTAG cells exhibited strong 13-gal activity, whereas this expression
was suppressed by the treatment with Te. These transfectants were
transferred into rat glomeruli via renal artery injection. When Tc-
pretreated MtTAG cells were transferred into the glomeruli of untreated
rats, glomerular 13-gal expression was induced in vivo within 3 days. Oral
administration of Tc in drinking water completely suppressed this in vivo
transgene activation. 2. Automatic switch: a-Smooth muscle aetin is
known to be expressed in glomerular mesangial cells exclusively in
pathological situations. Using CArG box sequences, the crucial regulatory
elements of the a-smooth muscle actin promoter, we aimed to generate an
"automatic" switch for upregulation of glomerular transgene activity in
response to local inflammation. An expression plasmid which introduces
13-gal gene under the control of CArG elements was transfectcd into rat
mesangial cells. Under unstimulated condition, established MCAG cells
expressed only a limited level of 13-gal activity. However, activation of
these cells by serum substantially upregulated 13-gal expression. When
unstimulated MCAG cells were transferred into the glomeruli of rats
subjected to anti-Thy-I nephritis, glomerular 13-gal expression was induced
in vivo. These data demonstrate the feasibility of using mesangial cell
vectors combined with inducible promoters for site-specific in viva control
of exogenous gene expression in the glomerulus.
Interleukin Ia-induced expression of nitric oxide synthase in rat renal
mesangial cells is suppressed by cyclosporin A. Gahy Walker, Dieter Kunz
and Josef Pfeilschifter. Department of Pharmacology, Biozentrum, University
of Basel, Klingelbergstr. 70, CH-4056 Basel, Switzerland. The expression of
nitric oxide synthase (INOS, EC 1.14.13.39) is induced in rat renal
mesangial cells by exposure to the inflammatory cytokine interleukin 113(IL-ill). Here we report that Cyclosporin A (C5A), the most potent
immunosuppressive drug, inhibits IL-113 dependent iNOS expression in
renal mesangial cells. Addition of CsA dose dependently suppresses
IL-113-induced nitrite formation (IC50 = 0.9 jrM). Western- and Northern-
blot analyses of mesangial cell extracts reveal that the inhibition of
IL-113-induced nitrite formation by CsA is due to decreased iNOS protein
and iNOS mRNA steady state levels. Using nuclear run on experiments we
show that the transcription rate of the IL-113-induced iNOS gene is
reduced. Furthermore, by electrophoretic mobility shift analysis we dem-
onstrate reduced DNA-binding of the nuclear factor NF KB, an essential
component of the IL-ill-dependent up-regulation of iNOS gene transcrip-
tion. The data presented in this report suggest that the cellular machinery
involved in the IL-113 dependent transcriptional up-regulation of the iNOS
gene in mesangial cells is a target for the action of CsA.
Regulation of aquaporin II gene expression in kidney cells by arginin
vasopressin through the two regulatory cis-elements: AP-! and CRE.
Sergei M. Zelenin4, Masata Yasui*, Gianni Celsi* and Anita Aperia*.
*Dept. Woman & Child I-lea/tb, Karolinska Institute, Stockholm, Sweden and
Institute of Bioorganic Chernistty, Novasihirck, Russia. Water
metabolism is regulated by the antidiuretie hormone, AVP. One of its
main targets is the water channel exclusively expressed in the collecting
duct, AOP2. The mechanism by which AVP modulates AQP2 was not
been completely clarified. Here we show that AVP modulates the tran-
scription of AQP2. Studies were performed on T.T,C-PK cells that express
both the collecting duct types of AVP receptor, V2 and the more
ubiquitous Vi receptor. These cells were transiently transected with an
AQP2-CAT construct, containing the promoter region —547 to +5 of the
human AQP2 gene, which contained CRE (—314) and API (—415)
consensus elements. AVP (10-f M) significantly increased AOP2-CAT
activity in transfected LLC-PK cells. This effect was mimicked by a V2
agonist and was abolished by an inhibitor of cAMP dependent protein
kinase but not by a VI antagonist. A mutation within either the AQP2-
CRE or the AQP2-API domain reduced the AVP inducible AQP2-CA1'
activity by 60% without changing the basal AQP2-CAT activity. In
LLC-PK cells AVP phosphorylated and activated CREB in a dose and
time dependent manner with maximal effect within 7 minutes and
threshold dose was l0 M. AVP also increased c-fos mRNA within 30
mm and c-Fos protein within one hour after vasopressin treatment. c-Jun
was already expressed in untreated cells and c-Jun expression levels were
not altered by AVP treatment. By use of gel mobility shift assay the
binding of the c-Fos/c-Jun complex and phosphoiylated CREB from
AVP-stimulated LLC-PK cells to APi and CRE elements could be
demonstrated. In summary we have shown that AQP2, which has a very
restricted expression, is transcriptionally regulated by an AVP receptor
that also has a restricted expression and that this regulation is mediated
via the CREB and API elements, this long-term effect of AVP on AQP2
will lead to an efficient water-retaining response in sustained dehydration.
Cell cycle control by transforming growth factor-#1 (TGF-13I) in
glomerular mesangial cells. HO. Schoecklmann, H.D. Rupprecht, I.
Zauner, and RB. Sterzel. Med. Klinik IV, Universität Erlangen-A'urnberg,
Germany. In glomerular disease, TGF-131 has been demonstrated to
exhibit both, harmful fibrogenie and beneficial anti-mitogenic and anti-
inflammatory effects. Here, we studied molecular mechanisms of TGF-
131-induced growth suppression in cultured glomerular mesangial cells
(MC5). TGF-131 (5 ng/ml) markedly inhibited proliferation of both, rat and
human MCs incubated with PDGF, endothelin-l, bFGF, serotonin, or
EGF, indicating that TGF-131 interferes with post-receptor signals of
mitogenesis. TGF-131 did not affect the mitogen-stimulated transient
induction of the immediate early genes, c-fos, c-jun, and egr-1 occurring in
MCs during the first 30 to 180 mm. Time-course analysis revealed that
TOF-31 significantly inhibited DNA synthesis and cell replication even
when added up to 6—8 h after stimulation with PDGF or endothelin-l.
FACS analysis demonstrated that MCs had reached middle Gi phase of
cell cycle progression at this timepoint. Mitogenie stimulation of MCs by
PDGF induced protein expression of the GI phase cyclin-dependent
kinases CDK 4 and CDK 2, as well as the cyclins DI and E. These effects
were not significantly altered by coincubation with TGF-/31. However,
TGF-131 prevented PDGF-clicited phosphoiylation and thereby inactiva-
tion of the retinoblastoma tumor suppressor (pRb). Previously, it has been
demonstrated that phosphorylation of pRb (predominantly through acti-
vated CDK4/cychinD complexes) is essential for cell cycle progression. In
conclusion, TGF-131 suppresses mitogen-stimulated MC growth by causing
cell cycle arrest in the late GI phase, thus preventing G1/S phase
transition. The results suggest that this effect is related to inhibition of
pRb phosphorylation, e.g. by TGF-131-induced inactivation of GI phase
cyclin-dependent kinases.
The sympatho-vagal balance index (SVBI): a tool for evaluation of the
autonomic cardiovascular control in ui-ernie patients. Enzmann G., Bi-
anco F., Cavalcanti S., Chiari L. ,Severi S. ', Panzetta G. Servizio di
Nefrologia e Dialisi, Trieste, Italy and *Dipartimento di Elettronica, Infbr-
malica e Sistemistica, University of Bologna, italy. Spectral analysis of heart
rate variability (SAHRV) is a sensitive and reliable technique for inves-
tigation of aotonomic control of the cardiovascular system. The aim of this
study was to assess whether an index of sympatho-vagal balance allows an
appraisal of the propensity to undergo cardiovascular instability during
HD treatments. An ECG was recorded during the whole HD (euprophan
1.3 ns2, Oh 300 mI/mm, Qd 500 mI/mm, UF 0.5—0.9 I/h) in 36 uraemie
patients (17 M and 19 F; age 63.6 + 12.8 yrs, range 31—90). Heart rate was
computed from the R-R intervals record by means of the Berger algorithm
(sampling frequency 4 Hz). The SAl IRV was performed every i .5 mm. on
heart rate traces lasting 3-mins by means of an autoregressive technique
with an order equal to 16 (data Iiltering by reduced rank singular value
decomposition). The SVBT was computed as the mean value of the ratio
between the integral of the power spectrum in the range of 0.06—0.15
Hz—a marker of both sympathetic and parasympathetic activity—and the
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integral in the range of 0.15—0.4 Hz—a marker of the sole parasympa-
thetic activity. Moreover the number of HD sessions complicated by
hypotension (SAP < 95 mm Hg plus a drop >=25 mm Hg from the initial
value and/or hypotension-related symptoms) during the last 4 weeks was
taken as an estimate of the propensity to collapse. The SVBI ranged
widely from 0.36 to 4.23 (mean 1.7 + 1.09). The number of treatments
complicated by collapses (NC) was inversely proportional to the SVBI(NC = 5.75 — 1.95 * SVBI; r = —0.58; p < 0.001). On the basis of the NC,
patients were classified as hemodynamically stable (group A; no collapses;
n = 16; 11 M and 5 F; age 55.4 + 11.1 yrs, range 31—76), intermediate
(group B: only 1 HD complicated by hypotension; n = 7; 5 M and 2 F; age
63.6 + 8.8 yrs, range 50—75) and markedly unstable (group C: from 2 to
12 treatments complicated by collapses; n = 13; 1 M and 12 F; age 73.7 +
9.5 yrs, range 57—90). The SVBI was 2.42 + 0.86 (range 1.38—4.23) in
group A, 1.96 + 1.09 (range 0.6—3.86) in group B and 0.67 + 0.25 (range
0.36—1.2) in group C. Thus a threshold value of 13 separates without
overlap the stable ones from markedly unstable patients. In conclusion our
data support the role of autonomic impairment in the pathogenesis of
cardiovascular unstability during HD and they point Out the importance of
old age in the deterioration of autonomic function. The SVBI allows a
reliable appraisal of such impairment and of the propensity to undergo
cardiovascular instability during the HD treatments.
Cyclosporine.A (CsA) is associated with an increased nitric oxide
activity in humans. E.S.G. Stroes, B. Oemar5, TF. Lüscher*, H.A. Koom-
ans, T.J. Rabelink. University Hospital Utrecht, Utrecht, The Netherlands;
Inselspital Bern, Switzerland (*). The use of CsA is accompanied by
hypertension and renal vasoconstrietion. Since experimental data have
suggested a decreased activity of nitric oxide (NO) during CsA, we tested
the hypothesis that CsA is also associated with impaired NO activity in
viva using venous occlusion plethysmography. For this purpose, L-NMMA
(8 jzmol/min) to inhibit basal nitric oxide (NO) production, serotonin
(5-HT: 0.1/0.3/1.0 ng/kg/min) to specifically stimulate NO - release, and
nitroprusside (SNP: 1/10/30/100 ng/kg/min) as an endothelium-indepen-
dent vasodilator were infused in the brachial artery of 7 healthy volun-
teers. The intra-arterial infusions were performed during coinfusion of
either saline or local administration of CsA (75 zmol/min). Local CsA
infusion resulted in a local (whole-blood) CsA-level in the antecubital vein
of 2.0 0.2 mg/I. During coinfusion of CsA forearm vascular resistance
(FVR) decreased upon maximal 5-HT infusion by 61.3% 3.4, which was
significantly higher than the decrease in FVR during saline coinfusion
(50.2% 2.5; p <0.05). The maximal decrease in FVR after SNP was not
different between saline and CsA. While CsA alone had no effect on basal
FVR (increase 1.6 6.5%; ns), CsA significantly increased FVR (30.3
4.2%; p < 0.05) after clamping NO-activity, established by returning the
L-NMMA-induced increased FVR back to normal by infusion of SNP as
exogenous NO-donor. These data suggest that acute administration of
CsA enhances NO-activity. Additional quantitative RT-PCR experiments
of human endothelial cells which were exposed for 2 hours to CsA (2.0
mg/rn!) showed that gene-expression of endothclial NO-synthase was
enhanced by —40%. In conclusion, acute local CsA administration is
associated with an increased NO-activity, which counteracts the vasocon-
strictive actions of CsA. This may—at least partially—bc caused by
enhanced gene-expression. Thus impaired NO-activity is not a very likely
cause of CsA-induced renal and systemic vasoconstriction.
Renal artery stenosis rapidly enhances atrial natriuretic peptide gene
expression. Konrad Wo1J Armin Kurlz. institut für Physiologic, Universität
Regensburg, D-93040 Regenshurg, FRG. The aim of this study was to
examine the influence of the systemic renin-angiotensin system on the
gene expression of atrial natriuretie peptide in rat hearts. The renin-
angiotensin system was stimulated (I) by unilateral renal artery clipping
(0.2-mm clip, 2 days), producing a fourfold increase of circulating plasma
renin activity and increasing blood pressure; (2) by furosemide infusion
with simultaneous salt substitution, increasing plasma renin activity values
to 45 ng angiotensin I/h per milliliter without changing blood pressure; or
(3) by administration of the calcium antagonist amlodipine, which in-
creased plasma renin activity values to 42 ng angiotensin I/h per milliliter
and lowered blood pressure. Unilateral renal artery clipping increased
atrial natriurctie peptide mRNA levels approximately 20-fold in the left
ventricles and approximately twofold in the right ventricles and atria.
Furosemide infusion had no effect on cardiac atrial natriuretic peptide
rnRNA levels, and in amlodipine-treated rats, cardiac atrial natriuretic
peptide mRNA levels decreased to 30% of control values. The increase of
atrial natriuretic peptide mRNA in the ventricles during renal artery
clipping was blunted by the administration of the angiotensin-converting
enzyme inhibitor ramipril, which also attenuated the blood pressure rise.
In clipped rats amlodipine did not change elevated plasma renin activity
values but abolished the rise of blood pressure and also attenuated the rise
of atrial natriuretie peptide mRNA in the hearts. These findings indicate
that an increase of the activity of the systemic renin-angiotensin system
does not result in an obligatory change in cardiac atrial natriuretic peptide
gene expression. Moreover, our results suggest that activation of the
renin-angiotensin system by renal artery stenosis preferentially stimulates
left ventricular atrial natriuretic peptide gene expression by an angiotensin
TI-dependent mechanism that could be associated with the induction of
myocardia! hypertrophy.
The role of nitric oxide in dynamic autoregulation of renal blood flow in
the conscious dog. A. Just, H. Ehmke, U Wittmann, HR. Kirchheim. 1.
Physiolog. Inst., University of Heidelberg. Endogenous nitric oxide (NO) is
known to exert a tonic activity in the kidney and may contribute to the
signal transduction of the tubuloglomerular feedback (TGF). Although it
has been shown, that blockade of cndogenous NO-formation does not
abolish AR in response to a stepwise reduction of renal perfusion
pressure, this does not exclude a role of NO when AR is challenged by the
physiologically occurring dynamic fluctuations of blood pressure. There-
fore we calculated the transfer functions from spontaneous fluctuations of
blood pressure and renal blood flow in conscious dogs. The gain of the
transfer function denotes autoregulatory efficiency (AE). In normal dogs
(n = 12), a low AE (high gain) was observed above 0.2 Hz and optimal AE(constant level of low gain) between 0.01 and 0.005 Hz. The region of
increasing AE (0.2—0.01 Hz) was interrupted by a peak of higher gain at
0.025 Hz. This peak was totally abolished by an infusion of furosemide (40
mg + 10 mg/h, n = 7), and therefore probably reflects an action of the
TGF. Blockade of endogenous NO-formation by N°-nitro-L-argininc
methyl ester (L-NAME, 50 mg/kg, n = 6) increased arterial blood
pressure by 10—20 mmHg and reduced renal blood flow by 30—40%.
Below 0.01 Hz, AE was slightly reduced but was higher than in dogs, in
which AR had been completely abolished by an intrarenal infusion of
nifedipine (1.3 pg/kg/mm, n = 2). The peak at 0.025 Hz did not differ from
control. It is concluded, that endogenously formed NO may slightly
improve but is not essential for dynamic AR in the conscious dog. The lack
of an effect of L-NAME on the peak at 0.025 Hz suggests, that the TGF
can function in the absence of NO.
Angiotensin II depolarizes the membrane voltage of glomerular podo-
cytes. J. Gloy', K-G. Fischer', A. Henger', M. Bleich2, R. Greger2, P.
Schollmeyer', H. Pavenstädt'. 'Medizinische Klinik, Abt. f Nephrologie,
2Physiologisches Institut, Albert-Ludwigs- Universität Freiburg, Hugstetter Str.
55, D-79106 Freiburg. Podocytes (pod) form an important component of
the filtration barrier and it was suggested that the contractile state of the
foot processes is controlled by vasoactive hormones like angintensin IT
(Ang II). Little is known about cellular functions of pod and there is still
a debate whether glomerular epithelial cells in culture are of visceral or
parietal origin. The aim of this study was therefore to examine the effects
of Ang II on cellular functions of rat pod in the intact freshly isolated
glomerulum. The integrity of the cells was examined by electron micros-
copy. Membrane voltage (Vm) and ion currents of pod were examined
with the patch clamp technique in the slow or fast whole cell configuration.
V, of pod was —38 1 mV (n = 86). Ang IT led to a concentration-
dependent depolarization of V, of pod with an ED0 of 10 mnl/l. In the
presence of Ang II (10 rnol/l, n = 18) Vm of pod was depolarized by 7
3 mV. In an extracellular solution with a reduced CL-concentration of 32
mmol/l the effect of Ang IT on V,,, was significantly increased to 14 4 mV
(n = 8). The depolarization induced by Ang 11 was not inhibited in an
extracellular Natfrcc or Ca2-free solution. Like Ang II, extracellular
ATP (10 mol/l, n 6) and the calcium ionophore A 23187 (10 "mol/l,
o = 4) led to a depolarization of V, in pod of 7 2 and 6 2 mV
respectively, whereas forskolin (10 mol/l), 8-(4-chlorophenylthio)-
cAMP and N2, 2'-o-dibutyryl-cGMP (both 5 X i0 mo!/l) did not alter
Vm of pod. Our results indicate that it is possible to examine membrane
voltage and ion conductanees of podocytes in the intact glomerulum and
suggest that angiotensin IT influences these cellular functions. Supported
by DFG (Pa 483/1.2)
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Are renal nerves involved in the natriuretic effect of antagonism of
endogenous adenosine (ADO)? R. Fransen and H.A. Koomans, Utrecht
Univ. Hosp., the Netherlands. The non-selective ADO antagonist PSPX
causes a natriuresis. Several mechanisms could be involved. ADO is
known to activate the sympathetic nervous system through arterial che-
moreceptors. We have previously shown that ADO-induced antinatriure-
sis can be attenuated by renal denervation (JASN 6:1491—97). We
therefore investigated whether PSPX-induced natriuresis depends on
renal nerve activity in Inactin-anaesthetized male Sprague Dawley rats
(n = 8) with acute left kidney denervation. After a baseline clearance,
PSPX (50 jIg/mm) was infused IV. and sodium excretion (UNaV) was
assessed. UNaV increased from 0.40 0.07 to 1.68 0.20 in the right
kidney and from 1.12 0.19 to 2.34 0.28 jIeq/min in the denervated left
kidney (p < 0.05 for both kidneys), indicating PSPX induced a natriuresis
even in the absence of renal nerves. In a second group, we investigated the
effect of PSPX while clamping left renal nerve activity by direct stimula-
tion. UNaV was measured in a baseline period (Bsl), during stimulation at
1 or 3 Hz, 5 V, I msec (Stim) and during stimulation + PSPX, 50 jIg/mm.
Data for 3 Hz are presented:
Bsl Stim Stim + PSPX
UNaV-left 1.45 0.34 0.78 0.21* 1.38 0.43*
UNaV-right 1.09 0.30 1.28 0.39 2.56 0.64*
* P < 0.05 vs. previous period, repeated measures ANOVA (N = 6)
1 Hz stimulation revealed similar data. PSPX almost doubled natriuresis
in both kidneys. Apparently, antagonism of endogenous ADO by PSPX
causes natriuresis independently of renal nerve activity. Next, mieropunc-
ture of paired late proximal (LPT) and early distal (EDT) tubules of
acutely denervated kidneys with (n = 8) or without (n = 6) PSPX infusion
was performed:
Control PSPX
SNGFR-LPT nI/mm 53.3 3.8 57.3 2.8
SNGFR-EDT nI/mm 36.1 2.0 48.4 2.4*
LPT-flow nI/mm 18.4 1.2 29.4 1.1*
EDT-flow nI/mm 10.1 0.6 15.1 0.6*
FDw.,t*rLPT 51.1 3.0 61.7 33*
FDw*t*rEDT 28.2 2.0 32.1 1.9
Absolute tubular flows were increased during PSPX, and LPT fractional
water delivery was increased. The decrease in difference between SNGFR
from LPT and EDT (control 20.3 3.5, PSPX 8.2 2.1, p < 0.05)
suggests resetting of tubuloglomerular feedback (TGF). In conclusion,
antagonism of endogenous ADO by PSPX results in a natriuresis that is
independent of renal nerves, and appears to be mediated by a combined
effect on proximal reabsorption and TGF.
Renal sympathetic nerve activity (RSNA) influences erythropoetin
(EPO) production after transient hemorrhage in rats. A. Stetter, KF.
Hilgers, RE. Schmieder, R. Veelken. IV Medizinische Klinik der Universität
Erlangen, 91054 Erlangen, Krankenhausstr. 12. Objective: RSNA decreases
in response to hypotensive hemorrhage. The functional significance of this
paradoxical phenomenon is not known. We tested the hypothesis that
renal sympathetic nerve activity may modulate the release of the renal
hormone EPO after transient hemorrhage of 30 minutes in rats. Methods:
Plasma EPO was measured by radioimmunoassay before a 30 mm period
of hemorrhage (—i 50 mmHg blood pressure) with reperfusmon and 60
and 120 mm after this intervention. This protocol was repeated in renally
denervated rats and animals after cervical vagotomy to abolish the
decrease in RSNA mediated by a cardiopulmonary reflex with vagal
afferents. Blood gases were assessed. In two further groups (n 6) RSNA,
arterial blood pressure (BP) and heart rate (HR) were recorded in rats
with and without cervical vagotomy subjected to hemorrhage (— 50
mmHg BP). Results: In animals with intact renal innervation plasma EPO
levels did not increase significantly after 30 mm hemorrhage (43.6 4.2
mU/mI vs. 47.2 4.5 mU/mI). Renally denervated rats exhibited increased
basal EPO levels (51.5 2.7 mU/mi) and a rise in EPO after hemorrhage
(74.4 1.7 mU/mi). Rats with cervical vagotomy (cardiopulmonary
reflexes deafferentiated) still showed increased baseline EPO levels
(49.6 2.2 mU/mi), but a less pronounced increase in EPO after
hemorrhage than renalIy denervated animals (61.9 4.3mU/mI vs. 74.4
1.7 mU/mi). Hemorrhage decreased RSNA in intact animals below
baseline (—39 5%). The decrease of RSNA was blunted in animals with
cervical vagotomy. Conclusion: (1) The decrease of renal sympathetic
nerve activity prevents a rise in erythropoetin production during hypoten-
sive hemorrhage. (2) The responses of renal sympathetic nerve activity
may be important to preserve sufficient oxygenation of renal tissue during
hemorrhage. (3) Our data show for the first time that renal sympathetic
nerve activity modulates eiythropetin release.
The renal effects of ularitide (urodilatin). J. Carstens, K T Jensen, E.B.
Pedersen. Research Laboratory of Nephrology and Hypertension, Skejby
Hospital, Aarhus, Denmark. Urodilatin (URO) belongs to the family of
natriuretic peptides. Ularitide is a synthetic analogue of URO. The
purpose was to study the renal and hormonal effects. 12 healthy subjects
participated in this double-blinded, cross-over, placebo-controlled short
term infusion study. Ularitide was infused in 90 minutes with an increase
in infusion rate every 30 minutes. The initial dose was 7.5 nglkg/min (LD)
followed by 15 ng/kglmin (MD) and 30 nglkg/min (HD). Seven clearance
periods of 30 minutes each were performed. The renal parameters were
estimated by clearance technique with radioactive tracers and lithium. The
present data indicate relative changes (mean values) from preinfusion
level to the level during infusion with LD, HD and placebo. Renal plasma
flow decreased (placebo (P): —2%, MD: —16%, HD: —17% P < 0.05).
Glomerular filtration rate was unchanged. Filtration fraction increased (P:
1%, MD: 18% p < 0.01, HD: 29% P < 0.05). Fractional excretion of
lithium, proximal absolute and fractional reabsorption of sodium and
water and distal absolute reabsorption of sodium and water did not change
significantly. Distal fractional reabsorption of sodium declined (P: —1.5%,
MD: —3% P < 0.05, HD: —8% p < 0.05), while distal fractional
reabsorption of water was unchanged. urinary sodium excretion (P: 23%,
MD: 54%, HD: 151% p < 0.05), fractional excretion of sodium (P: 26%,
MD: 57%, HD: 137% p < 0.05) and urinary flow rate (P: —18%, MD:
14%, HD: 46%) increased. Between the ularitide and placebo group only
renal plasma flow and filtration fraction differed significantly. It is
concluded that intravenously infused ularitide has effect on renal hemo-
dynamics and sodium handling. The tubular mechanism of action may be
due to a decrease in reabsorption of sodium in the distal part of nephron.
The range of autoantigen antigen-derived peptides presented bound to
HLA.DRI5 is constrained by processing as well as DR15 binding affinity.
R. G. Phelps, A. N. Turner, A. J. Rees. Department of Medicine and
Therapeutics, University of Aberdeen, Aberdeen, AB9 2ZD, Scotland. The
striking association between many autoimmune diseases and HLA type
suggests that HLA determined differences in presentation of self-antigens
influences susceptibility to autoimmunity. We are examining this hypoth-
esis in Goodpasture's disease, a type of human autoimmunity with
particularly strong positive (with HLA-DR15) and negative (with DR1
and DR7) HLA class II associations, in which the target of autoimmune
attack is known to be the C-terminal 230 amino acid NC1 domain of the
a3 chain of type IV collagen (n3(IV)NC1 or Guodpusture antigen). To
identify the a3(IV)NC1-derived peptides presented by HLA-DRI5 hear-
ing antigen presenting cells, we have biochemically characterized DR IS-
associated peptides purified from human EBV transformed B cells
incubated with recombinant a3(IV)NCI. Using a novel analytical ap-
proach, combining biochemical data with the reported properties of class
TI-associated peptides, we find that n3(IV)NCI is presented as at least 2
sets of 3—5 peptides centred on common core sequences (nested sets).
Synthetic peptides containing these core sequences bind to purified
HLA-DRI5 with affinity (IC5O 0.5-6 jIM) intermediate in the range
reported for HLA-DR-associated peptides, and intermediate in the range
of aflinities we have measured for a panel of overlapping a3(IV)NCI-
derived peptides. These results identify some of the predominant peptides
derived from a clinically relevant autnantigen naturally presented by the
disease associated HLA class II allele, and suggest that antigen processing
restrictions as well as class II binding capacity determine which peptides
are presented for T cell recognition.
Ability of an autoreactive T cell line to protect rats against Hg-induced
autoimmune glomerulonephritis in rats. Badou A., Bridoux F., Pasquier
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R., Pelletier L., Druet P. INSERM U28 Toulouse, France. HgC12 induces a
transient autoimmune disease (AID) in susceptible BN and (LEW X BN)
Fl hybrids (increased serum IgE concentration, autoantibody produc-
tion). The glomerulopathy observed in treated rats is probably due to the
deposition of anti-laminin (lam.) antibodies (abs). In LEW rats, HgC12
induccs a non antigen specific immunosupprcssion and no AID. Autore-
active anti-MHC class II T cells have been detected in both Hg-injected
BN and LEW rats. An autorcactive CD4+T cell line (LEWHgA) has been
derived from Hg-injected LEW rats by repeated stimulations with irradi-
ated normal syngeneic MHC class 11+ cells. The T cell line produces IL-2,
IFNy and TGFI3. In order to test the ability of LEWHgA cells to protect
(LEW X BN) Fl hybrids from Hg-induced autoimmunity, io cells were
injected into Fl rats which also received 15 days later HgCI2 (100 jrg/100
g bw; s 3 times a week). Other rats were injected in addition with a
mouse anti-TGF13 or an irrelevant mAb (2 mg ip at days —2, 0, 3, 6, 9 after
the 1st Hg injection). Control rats received HgC12 only. Serum IgE
concentration, autoab titers were measured once a week (ELISA).
Kidneys were examined 1 month after the 1st HgCI2 injection. Fl rats
injected with LEWHgA cells were protected against Hg-induced Al(IgE = 520 80 vs 1470 400 j.rg/ml, anti-lam ab titer = 4 2 vs 16
3 U/mI). No renal IgG deposits were seen in rats injected with the line
while all the control rats exhibited typical glomerular IgG deposits. The
anti-TGFf3 mAb completely abrogated the protection (IgE = 1160 370jig/mI and anti-lam ab titer = 17 6 U/mI; +ve renal immunofluores-
cence). This study shows that an autoreactive T cell line may protect
against autoimmunity by the bias of TGFJ3.
Urinary IL-6/EGF ratio: a marker of acute and chronic renal damage.
Gesualdo L., Ranieri E., Di Paolo S., Grandaliano G., Montinaro J/, Monno
R., Schena F.P.; Institute of Nephrology, University of Ban, Polyclinic, Ban,
italy. IL-6 tissue expression and urine excretion has been proposed as a
valuable marker of mesangial proliferation and tubulo-interstitial damage.
EGF seems to maintain the integrity of the uroepithelium and its infusion
has been shown to accelerate the recovery from acute renal injury. In the
present study we have defined the renal gene and protein expression of
IL-6 and EGF in 10 normal, 30 IgA nephropathy (IgAN) and 20
transplanted human kidneys by in situ hybridization and immunohisto-
chemistry techniques. Moreover, urinary IL-6 and EGF levels were
measured in 41 patients with IgAN, in 20 transplanted patients and in 20
normal subjects. In normal kidney, EGF was localized in Henle's loop and
distal convoluted tubule whereas IL-6 was mainly located in the proximal
tubule and, less, within the glomerulus. In IgAN patients, EGF was
decreased whereas TL-6 expression was up-regulated. These modifications
paralleled the degree of tubulo-interstitial damage. Moreover, IgAN pts as
a whole exhibited a reduction of EGF and an increase of IL-6 urinary
concentration (EGF = N: 12.96 1.15, IgAN G1-G2: 20.05 2.64,
G3-G4 7.60 1.70; G5 3.14 0.71 ng/mg urinary creatinine; IL-6: N
2.04 0.51; IgAN G1-02 3.26 0.38; G3-G4 5.67 0.92; G5 27.20
9.70 pg/mg urinary creatinine), that correlated with the degree of histo-
logical lesions, the presence of hypertension and serum creatinine level.
Interestingly, patients with the highest urinary IL-6/EGF ratio showed a
worse evolution in a 3-yr follow-up. In transplanted patients with acute
cellular rejection (group A) a 4-fold increase of IL-6 expression, which
localized to proximal tubular cells, monocytes/machrophages and, to a
lesser extent, to mesangial cells was observed. EGF signal was extremely
weak or even absent. Urine specimens showed a significant increase of
IL-6 and a marked decrease of EGF protein concentration, which was
sustained over time. In transplanted patients with cyclosporine toxicity
(group B) IL-6 distribution and intensity were unchanged whereas EGF
expression was markedly reduced. Similarly, EGF urine concentration
showed a significant decrease, whereas IL-6 levels were almost unmodi-
fied. Finally, urinary TL-6/EGF ratio was markedly increased in the group
A (6.8-fold at day 3), where it roughly paralleled the modifications of
plasma creatinine over time, and was only slightly increased in group B
(2-fold). In conclusion, our data show that: 1) renal IL-6 and EGF
expression is stnctly correlated to the degree of tubulo-interstital damage.
2) Urinary IL-6/EGF ratio: a) might he a valuable prognostic marker for
the progression of the renal damage in TgAN and h) may help to
discriminate between the most common causes of renal allograft dysfunc-
tion, and monitor clinical course following anti-rejection therapy.
Differential regulation of complement C2, C3, C4, Factor H and, Factor
B synthesis by human proximal tubular epithelial cells. J.S.J. Gernitsma,
A.F. Gerritsen, C. van Kooten, L.A. van Es, MR. Daha. Department of
Nephrology, Leiden University Hospital, The Netherlands. The complement
system plays an important role in the pathogenesis of several kidney
diseases. In situ hybridization using kidney tissue of patients with IgA
nephropathy showed local mRNA synthesis of the complement compo-
nents C3, C4 and Factor B in tubular cells. The regulation of local
complement production in the kidney is unknown. In this study we show
that the complement components found in situ can be regulated by
different cytokines in vitro. A previous study by our laboratory has shown
that production of complement component C4 by human kidney proximal
tubular epithelial cells (PTEC) is upregulated by interferon-y (IFN-y). In
the present study we demonstrate that PTEC in culture express mRNA for
the IFN-y receptor a- and 13-chain. Incubation of PTEC with IFN-y for 72
hours resulted in production of not only complement component C4 (4.2
ng/105 cells) but also, C2 (10.8 ng/105 cells) and Factor H (1.8 ngIlO5 cells),
while unstimulated PTEC produced 0.5 ng/105 cells; 0.5 ng/105 cells and
0.4 ng/105 cells, respectively. IFN-y had no effect on the synthesis of C3
and Faeor B. In contrast, incubation of PTEC with IL-la for 72 hours
resulted in an upregulation of C3 up to 83.3 ng/105 cells and 21.4 ng/105
cells Factor B, while unstimulated cells produced 28.1 ng/105 cells and 9.6
ng/105 cells, respectively. No effect il IL-la was observed on the C2, C4
and Factor H synthesis. The effects of IFN-y and IL-la were specific as
shown by inhibition of the effects using a blocking monoclonal antibody
against IFN-y and an Il-i receptor antagonist. The regulation of synthesis
of the various complement components occurred at the transcriptional
level as shown by semiquantitative RT-PCR. This study implies that
during local immune response in situ the generation of IFN-y or IL-Ia by
infiltrating inflammatory cells may influence the degree of the local
inflammation by a differential effect on the generation of acute-phase
proteins, such as complement.
Differential effects of cytomegalovirus infection on the complement
synthesis by human renal mesangial cells in vitro. Janneke J. Timmerman,
Matthias F.C. Beersma#, Danielle J. van Gijlswijk-Janssen, Fokko J. van der
Woude, Leendert A. van Es, Willy M. Spaan and Mohamed R. Daha.
Department of Nephrology and Virology'', University Hospital Leiden, The
Netherlands. In individuals with defective cell-mediated immunity (i.e.
transplantation— or AIDS patients) primary or secondary cytomegalovi-
rus (CMV) infection leads to severe illness. Furthermore, CMV infection
causes graft loss in renal transplant patients. Infection of mesangial cells
(MC) with CMV in vitro results in an increased expression of MHC class
I antigens on MC. Previously, we showed that the regulation of comple-
ment factor B synthesis by cytokines, resembles MHC class I antigen
expression, whereas the regulation of complement C4 synthesis resembles
MHC class II antigen expression. In the present study, we investigated the
production of the MHC class III encoded complement factors C4, C2 and
factor B by MC after infection with CMV. In addition, the effect of CMV
infection on the synthesis of complement factor H was investigated. Adult
MC could be infected by CMV, while fetal MC were not susceptible to
infection by CMV. In the CMV-infected adult MC cultures an induction
of both factor B and C2 protein synthesis was observed. The C4 and factor
H synthesis was not significantly changed in the infected cell population.
By Northern blot and RT-PCR analysis we demonstrated an upregulation
of factor B and C2 mRNA expression in CM V-infected MC, whereas C4
and factor H mRNA expression was not changed. CMV infection of the
MC resulted also in an upregulation of IL-6 synthesis, both at the protein
and mRNA level. When the MC were infected with heat- or UV-
inactivated CMV, no enhancement of the factor B and C2 mRNA
expression was observed. In conclusion, we have shown that CMV
infection of MC results in an upregulation of factor B and C2, both at the
protein and the mRNA level. Production of C4 and factor H was not
affected by CMV infection. Therefore, infection of renal cells by CMV
may have a direct effect on the complement synthesis by these cells and a
subsequent inflammatory process.
Differential regulation of chemokines by leukemia inhibitory factor,
interleukin-6 and oncostatin M in cultured mesangial cells. Andrea
Ilartner, Margarete Goppelt-Stnibe, R. Bernd Sterzel. Med. Klinik ii-ç
University of Erlangen-Nunnberg, Erlangen, Germany. Leukemia inhibitory
factor (LIF), oncostatin M (OsM) and interleukin-6 (IL-6) are cytokines,
which are produced by activated macrophages and mesangial cells. These
cytokines have been implicated in the pathogenesis of glomerular inflam-
mation but their contribution is presently unclear. Therefore, we exam-
ined the effects of IL-6, OsM and LIF on chemokine synthesis of rat
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mesangial cells in culture. While LIF as well as IL-6 upregulated monocyte
chemotactic protein-i (MCP-i) mRNA expression and protein secretion,
OsM showed no such effects. The induction of MCP-1 mRNA by LIF and
IL-6 was transient, peaking at 1—2 hours and 2—3 hours, respectively, and
returned to background levels within several hours. Induction of MCP-1
mRNA by LIF and IL-fl was strongly enhanced by cycloheximide and
inhibited by dexamethasone. The chemokines IL-8, macrophage inflam-
matory protein-2 and RANTES were neither up- nor downregulated by
LIF, IL-6 or OsM. The differential regulation of chemokine expression
exerted by these cytokines contrasted with the uniformly powerful effects
of the proinflammatory cytokines IL-113 and TNFa which strongly induced
all tested ehemokines. These results suggest that the selective and
transient induction of MCP-i in mesangial cells by LIF and IL-6 may play
a role in the preferential attraction of monoeytes to the injured glomer-
ulus.
Integrins avj33 and a5I on human mesangial cells: role in cell
adhesion. Z Hafdi, P Lesavre L H Noel and L Halhwachs Mecarellz
INSERM U90 and Department of Nephrology, Hôpital Necker Enfants
Malades, Paris, France. We have studied the adhesive role of av/33 and
a5f31 integrins on human mesangial cells (MC) in culture, because of their
known interactions with the extracellular matrix proteins such as fibronec-
tin (Fn), vitronectin (Vn), and v Willebrand factor (vWf) synthetized by
mesangial and endothelial cells respectively. In addition, this was also of
interest because we have observed, in kidney biopsy from patients with
IgA nephropathy, that expression of av/33 and a5f3i were respectively
down- and up-regulated, during mesangial cell proliferation. In vitro, av/33
and a5/3l were present on cultured human MC of the passage. avIi3
was observed by FACS analysis of MC and by ELISA on MC on 96 well
ELISA plates by using monoclonal antibodies to av (clone AMF7,
Immunotech), /33 (clone AP3) and crv/33 (clone LM609). Seeding the cells
on 96 well plates, precotated with 10 j.rg/ml extra-cellular matrix proteins
(Fn, Vn, vWf) leads, after 20 h, to a 2 to 3 fold increased expression of ov
and /33 chains. This was confirmed with antibody to the av/33 complex
(LM609). The role of avJ33 in mesangial adhesion to extra-cellular matrix
proteins was studied by incubating the cells, for 30 min—2 h, on pre-coated
96 well culture plates. Adhesion on vWf and on Vn was inhibited (80%)
by pre-incubation with a monoclonal antibody to the avjl3 complex
(LM609), but was not modified by pre-incubation with an anti-a5 mono-
clonal antibody (inhibiting completely the adhesion of MC to Fn in the
same conditions). In conclusion, we have demonstrated that av/33 is
present on human mesangial cells in culture, that it is up-regulated after
interaction with its ligands, particularly Fn, Vn and vWf and that it plays
a specific role in adhesion to vWf and Vn but not to Fn which only
involved o5/31. Altogether, these results suggest that av/33 may play a role
in the interaction between mesangial and endothelial cells through the
binding of av/33 to vWf which is release at he basal site of endothelial cells.
Bimodal distribution of proteinase 3 (PR3) surface expression reflects
a constitutive heterogeneity in the polymorphonuclear neutrophil pool. L.
Halbwachs-Mecarellj, G. Bessou, P. Lesavre, S. Lopez & V Witko. IN-
SERM U90 and § 1U25, Hôpital Necker, Paris, France. Proteinase 3 is one
of the serine proteases of polymorphonuclear neutrophils (PMN) azuro-
phil granules and the main antigenic target of anti-neutrophil cytoplasmic
autoantibodies (ANCA) observed in Wegener's Granulomatosis. The
close correlation observed in WG between systemic vasculitis and anti-
PR3 ANCAs suggests that anti-PR3 autoantibodies either trigger or
amplify neutrophil activation, which implies an extracellular localization
of PR3 accessible to anti-PR3 ANCAs. While analyzing the conditions of
PR3 exocytosis and membrane expression, we observed that a proportion
of unactivated, freshly isolated PMN expressed PR3 on their surface. Most
surprisingly, the proportion of PR3-positive cells, observed by flow
cytometry with anti-PR3 mAbs or with ANCA autoantibodies, was found
to vary from zero to 90% among the blood donors population, while being
extremely stable for one given individual. The proportion of PR3-positive
PMN was the same in newly recruited PMN, by in-vivo glucagon or
corticoid treatment, than in normal cells from the same individual. This
proportion was also the same in PMN from the synovial fluid of rheuma-
toid patients than in blood cells from the same patients. After in-vitro
PMN degranulation by activating stimuli, membrane PR3 expression was
found to increase but the proportion of low and high PR3-expressing cells
remained stable. The existence of a PMN subset spontaneously expressing
PR3, variable among individuals, may be relevant to the pathogenesis of
anti-PR3 ANCA autoantibodies related vasculitis. Data on PR3-positive
PMN in patients with vasculitis and other inflammatory diseases will be
presented.
